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THE  EFFECTS  OF  COGNITIVE  STYLE  UPON  CHANGES 
IN  CAREER  MATURITY  FOLLOWING  EXPOSURE  TO  A 
SYSTEM  OF  INTERACTIVE  GUIDANCE  AND  INFORMATION 

By 

Saint  Elmo  Cherry 
August  1979 

Chairman:    Dr.  Paul  Fitzgerald 

Major  Department:     Counselor  Education 

This  study  investigated  the  relationship  between  community  college 
students'  cognitive  style  and  the  effectiveness  of  a  computerized  career 
guidance  decision-making  tool   (A  System  of  Interactive  Guidance  and  In- 
formation  (SIGl))  in  producing  changes  in  career  maturity. 

A  total  of  200  students  participated  in  this  investigation.  These 
students  enrolled  in  behavioral  science  or  career  development  courses 
responded  to  a  pretest  administration  of  Crites'  Career  Maturity  Inventory 
(CMI),  Witkin's  Group  Embedded  Figures  Test  (GEFT),  and  the  Nelson-Denny 
Reading  Test  before  initiation  of  the  SIGl  treatment  and  No  SIGl  treat- 
ment.   After  finishing  SIGl,  all  students  (SIGl,  No  SIGl)  responded  to 
a  posttest  administration  of  the  CMI. 

This  investigation  addressed  itself  to  the  following  four  kinds  of 
behavior: 

1.  What  is  the  relationship  between  students'  scores  on  the  Witkin's 
Group  Embedded  Figures  Test  and  the  pretest  administration  of  tha  Crites' 
Career  Maturity  Inventory? 

2.  What  is  the  relationship  between  field-dependent  and  fi°ld~ 
independent  orientation  and  the  value  profile  found  in  the  Vaiues  section 

Ot    S I b 1 ? 
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3.     What  is  the  relationship  between  field-dependent  and  field- 
independent  orientation  and  cluster  of  occupations  found  in  the  Locate 
section  of  SIGI? 

k.     Which  of  the  two  factors,  state  (SIGI  or  No  SIGI  treatment)  or 
trait  (field-independence  or  field-dependence),  contribute  the  most  to 
changes  in  career  maturity  when  students  are  in  a  behavioral  science 
course?    Does  one  of  the  factors  make  a  greater  contribution  to  changes 
in  career  maturity  or  is  there  an  organism  environment  interaction? 

A  major  assumption  guiding  this  investigation  was  that  an  individual 
difference  dimension,  such  as  cognitive  style,  must  be  recognized  and 
granted  equal  prior  status  as  a  possible  determinant  of  career  maturity 
or  career  development.     There  was  no  reason  to  assume  that  individual  dif- 
ferences along  such  dimensions  of  cognitive  style  would  not  exert  any 
influence  upon  the  effectiveness  of  the  treatment  SIGI,     Because  the  SIGI 
treatment  was  implemented  in  a  manner  that  makes  explicit  use  of  a  decision- 
making model,  it  was  most  appropriate  to  study  the  influence  of  an  informa- 
tion processing  style  (cognitive  style)  upon  the  effectiveness  of  that 
treatment. 

The  following  is  a  summary  of  the  findings: 

(1)  A  positive  correlation  existed  between  degree  of  field- 
independence  and  pretest  level  of  career  maturity  as  measured 
by  the  CMI.    A  positive  correlation  was  also  found  with  career 
maturity  and  verbal  ability. 

(2)  Value  preferences  were  different  for  field-dependent  and  field- 
independent  subjects.    The  average  field-dependent  values  pro- 
file was  significantly  different  from  the  average  field- 
independent  values  profile. 

(3)  The  SIGI  system  returned  occupational  selections  to  research 
subjects  in  a  manner  that  was  not  fully  consistent  with  expec- 
tations based  upon  cognitive  style. 
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{k)     SIGi  was  clearly  effective  for  improving  career  maturity  regard- 
less of  cognitive  style.     However,  field-dependent  subjects 
experienced  the  most  growth  in  career  maturity  after  exposure 
to  SIGI.     Results  suggested  a  nonlinear  relationship  between 
initial  level  of  career  maturity  and  effectiveness  of  the  SIGI 
treatment. 

Cognitive  style  and  the  SIGI  treatment  were  both  significantly  asso- 
ciated  with  the  ending  levels  of  career  maturity.    This  association  with 
ending  levels  was  independent  of  the  results  found  for  the  improvement  in 
career  maturity  discussed  above  and  remained  significant  when  the  pretest 
levels  of  career  maturity  were  controlled  for. 

A  significant  sex  difference  was  found  for  the  change  in  career 
maturity.    The  male  subjects  experienced  the  greatest  gain  in  career 
maturity  after  exposure  to  SIGI   (again  independent  of  cognitive  style). 
There  was  also  somewhat  of  a  sex/treatment  interaction  in  which  cognitive 
style  was,  again,  not  directly  related. 


xii 


CHAPTER  I 
INTRODUCTION 


In  recent  years,  considerable  attention  has  centered  upon  the  study 
of  stylistic  dimensions  in  the  performance  of  cognitive  tasks  (Ohnmacht, 
1967).    These  dimensions  have  been  conceived  of  as  cognitive  styles 
which  identify  a  person's  manner  of  perceiving,  thinking,  and  problem 
solving.     Cognitive  styles  have  been  described  as  the  distinctive  ways 
in  which  individuals  come  to  grips  with  reality  (Broverman,  195o).  Dur- 
ing the  last  two  decades  a  rapidly  accumulating  body  of  information, 
theory,  and  research  has  focused  upon  the  identification  of  differing 
cognitive  styles,  and  the  study  of  their  relationships  to  personal 
functioning  has  been  investigated. 

One  of  the  most  systematically  investigated  dimensions  in  the  area 
of  personality  research  has  been  the  research  done  by  Herman  Witkin  and 
his  colleagues  in  their  study  of  individuals  with  field-dependent  and 
field-independent  cognitive  styles.    Witkin  began  his  work  on  this  per- 
sonality dimension  in  the  late  \ShOs  with  a  study  (I962)  of  how  the  in- 
dividual orients  himself  in  space.    The  strikingly  consistent  patterns 
of  individual  performance  which  Witkin  observed  here  triggered  almost 
two  decades  of  research  on  the  personality/perception  relationship  and 
demonstrated  convincingly  that  the  individual's  perceptual  performance 
is  related  in  a  consistent  way  to  highly  diversed  areas  of  cognitive 
functioning. 
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Most  of  Witkin's  research  has  been  based  upon  three  perceptual  tests 
the  Body  Adjustment  Test  (BAT),  the  Rod  and  Frame  Test  (RFT)  ,  and  the 
Embedded  Figures  Test  (EFT).     Each  of  these  test  situations  requires 
the  subject  to  keep  an  item  (his  body,  a  luminous  rod  or  a  geometric 
design),  separated  from  the  context  of  which  it  is  a  part.     The  subject 
is  thus  required  to  relate  analytically  with  a  field  of  configuration 
{Karp,  1963). 

The  ways  in  which  cognitive  styles  are  manifested  can  be  illustrated 

by  considering  two  of  the  tests  used  to  assess  an  individual's  standing 

on  the  field-dependence-independence  dimension. 

In  the  body-adjustment  test,  the  person  is  seated  in  a 
small  tilted  room  and  required  to  adjust  his  body  to  the  up- 
right while  the  room  remains  in  its  initial  position  of  tilt. 
Field-dependent  subjects  tend  to  align  the  body  with  the  tilted 
room,  suggesting  that  the  surrounding  visual  field  has  been 
used  as  the  primary  reference  for  determining  the  position  of 
the  body.    Relatively  field-independent  subjects  bring  the  body 
close  to  the  upright,  regardless  of  the  position  of  the  room. 
They  thus  use  experiences  from  within  the  body  as  a  primary 
reference. 

Individual  differences  of  a  similar  nature  are  found  in 
the  rod-and-frame  test.     In  this  situation,  the  subject  sits 
in  a  completely  darkened  room  facing  a  tilted  luminous  frame 
within  which  is  a  tilted  luminous  rod.    The  subject  is  re- 
quired to  make  the  rod  vertical.     Field-dependent  people  tend 
to  bring  the  rod  into  alignment  with  the  tilted  frame,  reflect- 
ing use  of  the  main  axes  of  the  frame  as  a  basis  for  judging 
the  upright.     Field-independent  people  adjust  the  rod  close 
to  the  upright,  reflecting  use  of  the  felt  position  of  the  body. 
With  regard  to  extent  of  reliance  on  self  or  field,  people  tend 
to  be  consistent  in  performance  across  these  two  tasks  and 
others  of  a  similar  nature.     In  part  because  of  this  self- 
consistency,  these  modes  of  functioning  have  been  called 
styles  (Witkin,  Moore,  Oltman,  Goodenough,  Friedman,  Owen 
and  Raskin,  1977,  p.  I97). 

The  mode  of  perception  which  reflected  the  ability  to  distinguish 
from  "field"  in  this  analytic  fashion  and  to  differentiate  objects  from 
embedding  backgrounds  was  designed  by  Witkin  as  f ie 1 d- i ndependent .  The 
contrasting  way  of  perceiving,  which  reflects  submission  the  dominant 
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organization  of  the  field  and  tiie  inability  to  keep  an  item  separate 
from  its  context,  was  designated  field-dependent. 

The  cognitive  style  dimension  has  had  the  widest  application  to  prob 
lems  in  education;  such  as,  how  students  learn,  how  teachers  teach,  how 
teachers  and  students  interact,  and  how  students  make  their  educational- 
vocational  choices  and  perform  in  the  area  of  their  choice  (Witkin,  Moore 
Goodenough,  and  Cox,  1975).     It  is  the  area  of  educational -vocational 
behavior  which  is  of  most  interest  here.    A  more  recent  application  of 
this  dimension  has  been  upon  the  role  of  cognitive  style  in  career  dif- 
ferentiation.    This  work  reflects  the  increasing  attention  that  has  been 
given  over  the  past  decade  to  the  role  of  variables  other  than  interests 
and  abilities  in  career  decision-making. 

Another  characteristic  of  the  past  decade  has  been  the  development 
of  new  approaches  to  career  guidance.    This  is  any  systematic  activity 
designed  to  facilitate  career  exploration  of  career  decision-making. 
Some  approaches  to  career  guidance  include  methods  of  individual  develop- 
mental counseling,  a  variety  of  group  counseling  programs,  career  educa- 
tion curriculums,  the  use  of  multi-media  techniques,  and  the  application 
of  computer  technology  to  information  dissemination  and  career  exploration 
However,  many  of  these  approaches  have  been  Influenced  by  career  develop- 
ment theories.    The  general  purpose  of  these  approaches  has  been  to 
assist  an  individual   in  accomplishing  the  tasks  associated  with  the 
particular  stage  of  career  development  in  which  he  or  she  is  located. 
The  focus  is  on  the  process  of  decision-making  rather  than  on  the  content 
of  the  decision-making  process. 

The  process  of  career  decision-making  involves  collecting  information 
internalizing  it,  and  applying  it  during  the  course  of  making  decisions 


about  careers.    This  process  seems  to  represent  a  highly  sophisticated 
form  of  concept  formation.    A  more  useful  method  of  studying  the  rela- 
tionship between  field-dependence-independence  and  career  decision-making 
appears  to  be  through  careful  study  of  the  process  students  actually  go 
through  in  making  career  choices.    Thus,  the  issue  here  is  to  see  if 
there  is  any  relationship  between  cognitive  styles,  whether  they  be 
field-dependent  or  field-independent,  and  decision-making  processes. 

The  use  of  computer  assisted  systems  in  career  guidance  has  been 
one  of  the  many  recent  techniques  developed  and  is  a  promising  approach 
in  facilitating  career  exploration  and  decision-making.     One  such  system 
is  the  System  of  Interactive  Guidance  and  Information  (SIGl),  presently 
in  operation  at  Santa  Fe  Community  College  in  Gainesville,  Florida.  SIGl 
was  designed  by  Educational  Testing  Service  to  assist  community  college 
students  in  career  decision-making  by  providing  values  clarification 
experiences,  information  dissemination,  and  strategy  planning. 

•  Rationale  '     '  ,   .  . 

Presently,  there  is  a  growing  body  of  research  on  the  role  of  cogni- 
tive style  in  career  differentiations.    A  major  reason  for  interest  in 
the  part  cognitive  styles  may  play  in  career  differentiation  is  that, 
because  of  their  nature,  cognitive  styles  offer  a  promising  alternative 
to  an  abilities  approach  to  career  differentiation.    Although  work  has 
not  progressed  to  the  level  of  identifying  ways  in  which  information 
about  cognitive  styles  may  be  used  in  the  service  of  interventions  in 
career  choices  and  career  decision-making,  the  questions  to  be  investi- 
gated suggest    that  such  information  may  enrich  and  broaden  understanding 
of  the  complex  process  of  career  differentiation. 


Rational  decision-making  is  an  active  mental  process  where  the 
student  processes  information  In  keeping  v/ith  his  value  structure. 
That  is,  a  student  will  select  occupational  activities  that  allow  agree- 
ment between  the  environment  and  his  expectations.    When  doubts  arise 
in  a  student's  mind,  he  experiences  uncertainty  as  to  how  best  to  pursue 
his  objective.    The  elements  of  indecision  and  subsequent  decision  begin 
to  form.    Thus,  the  focus  is  on  the  process  of  decision-making  as  to  how 
to  make  the  transformation  of  elements  from  a  state  of  indecision  into 
a  state  of  resolution  or  solution. 

Fishburn  {]SGk)  has  stated  that  there  are  major  steps  involved  in 
transition:     (l)  to  recognize,  discover,  or  construct  ways  in  which  the 
individual  may  proceed  (such  ways  are  called  course  of  action  and  strat- 
egies);  (2)  to  evaluate  alternative  strategies  by  means  of  a  criterion 
choice  (the  maximation  of  the  individual's  expected  value)  among  strate- 
gies; and  (3)  to  determine  the  best  strategy  for  the  individual  to  follow, 
adopt,  and  implement. 

Recently,  Witkin  and  his  colleagues  have  begun  to  explore  the  rela- 
tionship of  field-independence  and  field-dependence  to  concept  formation. 
This  relationship  of  field-independence  and  field-dependence  to  concept 
formation  is  not  a  highly  developed  area  in  the  literature.     One  study 
reported  by  Katy  Darlington  (1978)  at  Rutgers  University,  related  this 
cognitive  style  to  career  decision-making.    However,  a  possible  method 
for  investigating  the  relationship  between  f i el d- i ndependence  and  field- 
dependence  and  career  decision-making  appears  to  be  through  the  process 
of  making  career  choices. 

One  computer-based  program  designed  a.long  this  format  is  SIGI,  de- 
veloped by  Educational  Testing  Service.     It  assists  students  in  exploring 
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their  career  values,  deciding  on  educational  and  vocational  fields,  and 
making  plans  for  implementing  these  decisions. 

Purpose  of  the  Study 

The  purpose  of  this  study  is  to  determine  the  effects  of  cognitive 
style  upon  changes  in  career  maturity  following  exposure  to  a  system  of 
interactive  guidance  and  information.     It  is  designed  to  investigate 
ways  through  which  students  make  decisions  about  careers;  and,  it  is 
designed  to  investigate  ways  by  which  counselors  can  assist  students 
in  making  sound  career  choices  based  on  cognitive  style.    The  following 
questions  will  be  investigated: 

1.  V/hat  is  the  relationship  between  students'  scores  on  the 
Witkin's  Group  Embedded  Figures  Test  and  the  pretest  admin- 
istration of  the  Crite's  Career  Maturity  Scale? 

2.  What  is  the  relationship  between  field-dependent  and  field- 
independent  orientation  and  the  values  profile  found  in  the 
Values  section  of  SIGI?  ^'i 

3.  V/hat  is  the  relationship  betv;een  field-dependent  and  field- 
independent  orientation  and  clusters  of  occupations  found 
in  the  Locate  section  of  SIGI? 

^.    Which  of  the  two  factors,  state  (SIGI  or  no  SIGI  treatment) 
or  trait  (field-independence  or  field-dependence),  contribute 
the  most  to  changes  in  career  maturity  when  students  are  in 
a  behavioral  science  course?    Does  one  of  the  factors  make  a 
greater  contribution  to  changes  in  career  maturity  or  is  there 
an  organism  environment  interaction? 
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■  '         Definition  of  Terms 

>  _— — ___ 

Cognitive  style  is  an  individual's  personal  approach  used  in  learn- 
ing, problem  solving,  and  in  reasoning  situations.  It  is  an  individual/ 
personal  way  of  perceiving,  thinking,  sensing,  interpreting,  and  proces- 
sing information  (social,  academic,  etc.).  It  focuses  on  perceptual  and 
intellectual  functioning  transcending  traditional  distinctions  of  cognitive 
process^j  and  perceptual  processes.  '  ' 

Field-independence  means  that  an  individual  functions  without  the 
influence  of  his  surroundings.    That  is,  parts  of  the  surrounding  field 
is  experienced  as  discrete  from  organized  background.    The  field-independent 
person  relies  on  internal  stimuli  which  is  operational,  independent  of  his 
surroundings.     He,  because  of  his  independence  of  field,  constitutes  a 
source  of  mediating  mechanisms  for  restructuring  the  field  on  his  own; 
that  is,  he  goes  beyond  the  information  given.    This  reliance  on  internal 
stimuli  permits  him  to  function  autonomously  in  interpersonal  relations. 
He  prefers  more  solitary  impersonal  situations;  he  is  more  concerned  with 
ideas,  theoretical  and  abstract  principles;  and,  he  is  low  in  social 
sensitivity  and  social  skills. 

Field-dependence  means  that  an  individual  functions  in  such  a  way 
that  he  allows  his  surroundings  to  influence  his  behavior.    That  is,  per- 
ception is  dominated  by  the  overall  organization  of  field.     He  is  more 
likely  to  go  along  with  the  dominant  proponents  of  the  stimulus  field. 
Unlike  the  field-independent  person,  the  field-dependent  person  relies  - 
on  external  stimuli  because  he  finds  it  more  favorable  to  behave  under 
field  influence,  rather  than  behaving  independent  of  field.  Field- 
dependent  people  make  use  of  external  frames  of  reference  in  defining 
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their  attitudes;  they  prefer  interpersonal  situations  where  they  can 
become  involved  with  others;  they  are  high  in  social  sensitivity  and 
social  skills;  they  are  less  autonomous  because  external  stimuli  limits 
personal  autonomy;  and,  they  are  low  in  cognitive  restructuring  skills 
because  of  the  inability  to  separate  and  operate  independent  of  field. 

Career  Maturity  is  the  degree  and  rate  of  vocational  development. 
Degree  of  vocational  development  refers  to  the  m'aturity  of  an  individual' 
vocational  behavior  as  indicated  by  the  similarity  between  his  behavior 
and  that  of  the  oldest  individuals  in  his  vocational   life  stage.     In  con- 
trast, rate  of  vocational  development  refers  to  the  maturity  of  an  indi- 
vidual's  vocational  behavior  in  comparison  with  that  of  his  own  age  group 

SIGI  is  a  System  of  interactive  Guidance  and  Jjiformat ion.  This  is  a 
computer-based  guidance  system  designed  to  help  students  to  make  rational 
and  informed  decisions  about  careers. 


CHAPTER  I  I 
REVIEW  OF  THE  LITERATURE 

The  review  of  the  literature  for  this  investigation  will  be  divided 
into  the  following  broad  topics:     historical  development  of  vocational 
counseling,  focus  of  career  development  theories,  development  of  cogni- 
tive style  (in  personality,  education,  and  careers),  the  System  of  Inter- 
active Guidance  and  Information,  and  summary  of  the  literature. 

Historical  Development  of  Vocational  Counseling 

Vocational  guidance  got  its  start  in  the  early  years  of  the  present 
century.     it  was  one  of  the  many  reactions  to  the  awesome  impact  of  the 
industrial  revolution  upon  social  relationships  (Demos  and  Grant,  I965). 
Reed  {]3hk) ,  in  observing  that  social  movements  do  not  originate  but  that 
they  evolve,  has  stated  that  events  which  mark  the  beginnings  of  the 
vocational  guidance  movement  actually  were  symbols  of  changes  in  the 
established  cultural  pattern.     It  began  through  the  harshness  of  indus- 
trial growth  and  often  ruthless  conflict,  of  "robber  barons,"  of  sweat- 
shops, child  labor,  and  struggles  of  labor  for  recognition  and  rights, 
or  intellectual  and  theological  conflicts  typified  by  controversies 
over  Darwinism,  of  national  expansion  westward  and  the  passing  of  free 
land,  and  of  agrarian  troubles  and  revolt  (Borow,  196^).     Its  roots  are 
v/oven  throughout  the  social  fabric  of  our  society. 

Social  thinkers  like  Frank  Parsons  wdre  influential   in  the  vocation- 
al guidance  movement.    He  is  often  called  the  "father  of  vocational 
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guidance."    Parsons  began  his  work  at  the  Vocational  Bureau,  in  Boston 
to  improve  the  post-high  school  placement  of  students. 

Parsons'  observations  and  interactions  with  these  students  led  him 
to  the  conclusion  that  they  needed  systematic  assistance  in  deciding  on 
a  vocation.     He  concluded  that  there  were  three  steps  necessary  in  se- 
lecting a  vocation:     (l)  man  analysis  (a  study  of  a  student's  capabil- 
ities, interests,  and  temperament);   (2)  job  analysis  (the  students  study 
occupational  requirements  and  employment  possibilities);  and  (3)  true 
reasoning  on  the  relationship  between  the  above  two  sets  of  data  (Shertzer 
and  Stone,  1968).     Other  social  forces  that  influenced  the  advent  of  voca- 
tional counseling  were  the  child  study  movement,  the  psychometric  move- 
ment, compulsory  education,  the  depression  and  viar  periods,  and  federal 
government  support. 

Focus  of  Career  Development  Theories 

Later,  out  of  these  social  movements,  emerged  theories  of  career 
behavior  and  career  counseling.    Various  theorists  had  similar  and  dif- 
ferent focal  emphases  for  each  theory.    Tolbert  OSl'i)  classifies  theories 
of  vocational  behavior  according  to  major  themes:     (l)  developmental , 
which  focuses  on  developmental  stages,  tasks  or  phases,  typically  as 
aspects  of  a  life  long  process;   (2)  needs,  which  are  considered  the 
paramount  determinants;  (3)  psychoanalytic,  which  deals  with  personality 
dynamics;   {k)  sociological  factors,  which  include  the  home,  school,  and 
community;  (5)  decis  ion-making,  which  focuses  on  the  way  the  individual 
utilizes  information,  self-knowledge,  and  perceptions  of  rewards  in 
making  successive  choices  involved  in  care'er  development;  and,   (6)  exis- 
tetUiaJ_,  which  focuses  on  choices,  becoming  and  fulfilling  potentialities. 
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Osipow  (1968)  discusses  four  distinct  approaches  in  assessing  voca- 
tional behavior:     (l)  trait-factor  approach,  which  assumes  that  a  straight 
forward  matching  of  an  individual's  abilities  and  interests  with  the  world 
vocational  opportunities  can  be  accomplished;   (2)  sociological  and  career 
choice  approaches,  which  state  that  circumstances  beyond  the  control  of 
the  individual  contribute  significantly  to  career  choices  he  makes,  and 
that  the  principle  task  confronting  the  individual   is  learning  behavior 
techniques  developed  for  coping  within  his  social  environment;   (3)  self- 
concept  approach,  which  suggests  that  the  individual  develops  a  more 
clearly  defined  self-concept  as  he  matures  and  that  personal  self-images 
are  usually  congruent  with  occupational  self-images;  and  {k)  vocational 
choice  and  personality  approach  holds  that  individuals  select  jobs  that 
satisfy  needs  (social  and  psychological).    The  latter  approach  will  be 
given  some  attention  in  this  investigation;  that  is,  looking  at  person- 
ality styles  as  they  relate  to  perceptual  styles.  '  ' 

It  is  important  to  note  when  referring  to  personality  trait  factor, 
research  on  personality  style  is  consistent  with  the  research  found  on 
cognitive  styles.     Izard  (I96O}  compared  engineers  with  men  in  general. 
Findings  showed  engineers  earned  high  scores  on  needs  achievement,  order, 
dominance,  and  low  on  helping  others.     Steiner  (1953)  found  engineers  to 
be  independent,  self-directing,  possessing  few  friends,  and  having  a 
positive  attitude  toward  authority.     Roe  U9S1)  reported  that  eminent 
scientists  were  found  to  be  independent,  self-sufficient,  liking  to  bring 
about  order  out  of  disorder,  having  impluse  to  control,  having  low  inten- 
sity in  interpersonal  relations,  and  preoccupied  with  things  rather  than 
people.    Martin  and  Bendig  (I96I)  found  females  from  a  group  of  college 
freshmen  and  sophomores  to  be  higher  in  social  dependency  needs.  Kuhlen 
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and  Dipboye  (1959)  found  college  students  in  elementary  education  to  be 
high  in  sociability  and  friendliness.    According  to  Osipow  (I968),  the 
personality  style  approach  is  the  richest  conceptually.     It  leads  to  a 
more  comprehensive  understanding  of  vocational  behavior. 

Within  these  major  themes  and  approaches  to  vocational  behavior, 
vocational  theorists  have  focused  on  individual's  abilities,  interests, 
pattern  of  choices,  personality,  and/or  needs.     Each  theory  attempts  to 
explain  the  vocational  behavior  of  individuals  and  provides  some  insight 
into  career  patterns  in  the  educational  process. 

The  key  element  in  career  counseling  and  guidance  is  the  decision- 
making process.     Zytowski   (I968)  discusses  Tiedeman's  career  development 
theory.    Tiedeman's  analysis  of  vocational  development  is  oriented  by 
several  decisions  with  regard  to  school,  work,  and  life  which  a  person 
makes  as  he  matures.    The  problem  of  deciding  may  be  divided  into  two 
periods— a  period  of  anticipation  and  a  period  of  implementation.  Tolbert 
(197^)  states  that  the  decision-making  process  begins  when  one  encounters 
a  problem,  or  experiences  a  need,  and  realizes  that  a  decision  must  be 
made.    Gelatt  (1962)  suggested  a  "sequential  decision-making"  conception 
of  vocational  development  could  provide  counselors  with  a  consistent, 
workable  frame  of  reference.    Hershenson  and  Roth  (I966)  state  that  the 
value  of  the  decision-making  model  for  vocational  development  lies  as 
much  in  its  implications  for  the  overall  process  of  vocational  develop- 
ment as  in  its  contribution  to  the  understanding  of  individual  decisions 
within  the  process.    Through  the  decision-making  process,  two  basic  trends 
are  brought  about  in  an  individual's  vocational  development.    These  trends 
may  be  conceived  of  as  coming  about  through  the  following  process: 
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1.  Each  vocationally-relevant  decision  limits  tlie  range  of 
possible  subsequent  experiences  for  the  individual. 

2.  As  the  range  of  experiences  becomes  narrower,  the  range 
of  alternatives  open  to  the  individual  becomes  narrower, 

3.  As  the  range  of  alternatives  becomes  narrower,  the  indi- 
vidual becomes  more  focused  on  a  given  course  through 
one  or  more  of  the  following  causes: 

a.  positive  choice 

b.  adaptation  to  existing  conditions 

c.  ignorance  of  other  possibilities 

d.  inability  to  shift  to  other  alternatives 

k.    The  more  focused  on  a  given  course  the  individual  becomes, 
the  more  likely  it  is  that  he  will  perceive  or  structure 
future  events  as  consistent  with  that  course,  thus  rein- 
forcing it. 

Ziller  (1957)  states  that  vocational  choice  is  a  decision-making 
situation  in  which  risk  plays  a  major  role.     Decision-making  is  always, 
or  practically  always,  done  under  conditions  of  uncertainty.  Preference 
for  risk  may  vary  with  different  individuals  (Tolbert,  197^*).  Decision- 
making is  central  to  the  vocat ional -educat i onal  process. 

Such  factors  as  aptitudes  (including  academic  aptitude  or  intelli- 
gence), occupational   interests,  personality  characteristics,  economic 
conditions,  and  especially,  decision-making  are  important  in  the  process 
of  career  development.    The  use  of  psychological  measurements  for  assess- 
ment provides  information  about  the  aforementioned  factors.    Tyler  (1959) 
states  that  interest  tests  provide  information  about  an  individual's 
characteristic  pattern  of  preferences  and  aversions.     Interests  are 
related  to  occupational  choice;  they  are  only  slightly  related  to 
abi  1  ities.  .  ,  ;  -<  .  .. 


Development  of  Cognitive  Style 


The  need  for  the  inclusion  of  cognitive  styles  as  a  factor  to  con- 
sider when  assisting  individuals  in  career  decision-making  situations 
suggests  that  cognitive  styles  offer  a  hopeful  alternative  to  an  abiliti 


approach  to  career  differentiation.    Witkin  and  his  associates  have  been 
studying  ways  in  which  individuals  process  their  experience;  they  have 
developed  reliable  ways  to  appraise  a  characteristic  called  "psychological/ 
perceptual  differentiation."    The  discussion  that  follows  has  obvious 
implications  for  the  need  for  inclusion  of  cognitive  styles  in  career 
counsel ing. 

People  differ  in  the  way  they  orient  themselves  in  space.    Witkin  et 
al.   (1962)  report  that  the  process  of  perception  must  be  studied  in  the 
context  of  the  overall  psychological  organization  of  the  individual  per- 
ceiver.     It  is  not  enough  to  determine  the  way  in  which  one  person's  percep 
tion  in  a  given  circumstance  is  related  to  that  of  a  number  of  other  people 
it  is  important  to  consider  how  his  perception  is  related  to  his  own  moti- 
vation, emotions,  etc. 

There  were  investigations  by  Wertheimer,  Gibson,  and  Mower  which 
attempted  to  determine  the  factors  responsible  for  maintenance  or  proper 
orientation  toward  the  upright  in  space  (that  is  to  say,  perception  of 
position  of  an  object  within  the  field,  of  one's  own  body,  and  of  the 
whole  field).    This  perceptual  process  is  of  importance  to  the  individual, 
since  it  involves  his  body  directly  and  constantly  enters  into  the  indi- 
vidual's adjustment  to  the  environment.     It  is  clear  that  in  order  to 
establish  whether  a  given  impression  of  the  upright  is  formed  with 
reference  to  the  visual  framework  or  with  reference  to  body  position, 
or  on  the  basis  of  both,  the  individual  must  in  some  way  separate  these 
two  sets  of  determining  factors  (Witkin  et  al . ,  1962). 

Witkin  standardized  three  tests  used  to  determine  space  orientation. 
The  Rod-and-Frame  Test,  the  Ti 1 t i ng-Room-Ti 1 t ing-Cha i r  Test,  and  the  Rotat- 
ing-Room  Test  (Witkin  and  Asch,  1948)  together  represent  all  fundamental 
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aspects  of  perception  of  the  upright.    Witkin  and  Asch  (19^8)  found  that 
under  a  given  test  condition  each  person  performed  in  a  very  consistent 
way.     It  was  also  found  that  women  tended  to  be  more  dependent  on  the 
visual  field,  and  to  use  body  experiences  less  effectively  than  men.  This 
suggested  that  differences  in  modes  of  perceiving  revealed  by  the  tests 
are  related  to  profound  differences  among  people.     It  showed  that  in  per- 
ceiving position  with  relation  to  the  true  vertical  direction,  individuals 
differed  from  one  another  in  relative  extent  of  dependence  on  the  visual 
field  or  in  relative  ability  to  utilize  bodily  experiences  in  overcoming 
the  influence  of  the  field.     In  many  ways,  the  evidence  suggested  that 
each  person  tended  in  different  orientation  situations  to  exhibit  a  char- 
acteristic way  of  perceiving,  which  was  not  readily  subject  to  change, 
and  which  was  associated  with  other  more  general  aspects  of  his  psycho- 
logical structure  (Witkin  et  al.,  1954). 

The  three  orientation  tests  present  the  individual  with  all  the  main 
aspects  of  orientation  toward  the  upright.    These  tests  investigate  the 
way  in  which  the  individual  establishes  the  direction  of  an  object  within 
a  visual  field,  the  direction  of  the  field  as  a  whole,  and  the  position 
of  his  own  body.    These  tests  were  designed  to  reveal  the  extent  to  which 
the  individual,  when  making  such  determinations,  adheres  to  the  axis  of 
the  visual  field,  or  the  individual  resists  the  influence  of  the  field 
through  reference  to  sensations  of  body  positions. 
The  Rod-and-Frame  Test  (RFTj 

The  test  evaluates  the  individual's  perception  of  the 
position,  in  relation  to  the  upright,  or  an  item  within  a 
limited  visual  field.     The  subject  is  placed   in  a  completely 
darkened  room,  facing  a  luminous  frame  which  surrounds  a  mov- 
able luminous  rod.     With  the  frame  tilted,  the  subject  is  re- 
quired to  bring  the  rod  to  a  position  that  he  perceives  as 
upright.     For  successful  performances  of  this  task  the  subject 
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must  "extract"  the  rod  from  the  tilted  frame  through  reference 
to  body  position.    The  subject  is  tested  on  some  trials  while 
sitting  erect,  so  that  it  is  relatively  easy  to  refer  to  the 
body  in  establishing  rod  position,  and  on  other  trials  while 
tilted,  so  that  it  is  more  difficult  to  use  the  body.     On  all 
trials,  a  large  tilt  of  the  rod  when  it  is  reported  to  be 
straight  indicated  adherence  to  the  visual  field;  a  small 
tilt  indicated  independence  of  the  field  and  rel iance  on  the 
body  (Witkin  et  al,,  195^,  p.  25). 

The  Tilting-Room-Tilting-Chair  Test  (TRTC) 

This  test  evaluates  the  subjects'  perception  of  the  posi- 
tion of  the  body  and  the  whole  surrounding  field  in  relation 
to  the  upright.    The  way  in  which  the  subject  establishes  the 
position  of  his  body  is  determined  by  seating  him  in  a  tilted 
field,  and  requiring  him  to  bring  his  body  to  a  position  that 
he  perceives  as  upright.     If  he  tilts  his  body  far  in  the  di- 
rection of  the  tilted  field  in  order  to  make  himself  straight, 
he  is  judging  his  position  in  terms  of  his  apparent  relation 
to  the  field.     if,  on  the  other  hand,  he  brings  himself  close 
to  the  true  upright,  he  is  resisting  the  influence  of  the  field 
and  showing  marked  awareness  of  pressure  sensations.    To  deter- 
mine the  manner  in  which  the  subject  establishes  the  position 
of  tiie  whole  surrounding  field,  the  room  in  which  he  is  seated 
is  tilted,  and  he  is  asked  to  bring  it  to  an  upright  position. 
If  he  reports  the  room  straight  at  its  initial  tilt,  he  is 
accepting  its  vertical  axis  as  the  true  upright.     If,  on  the 
other  hand,  he  succeeds  in  making  the  room  truly  straight,  he 
is  perceiving  its  position  in  relation  to  the  felt  position 
of  his  body  .  .   .   (Witkin  et  al.,  195^,  p.  27). 

The  TRTC  is  made  up  of  two  parts:     1)  The  Room-Adjustment 
Test  (RAT)  consisting  of  various  angles  to  which  a  room  can  be 
tilted.    2)  The  Body-Adjustment  Test  (BAT)  consists  of  various 
trials  of  room  and  chair  to  the  same  side  at  different  angles 
(Witkin  et  al . ,  1962,  p.  39) . 

The  Rotating-Room  Test 

This  test  is  very  similar  to  the  t i 1 1 ing-room-t 1 1 1 ing-chai r 
test,  except  that  in  the  latter  the  visual  frame  of  reference 
is  basically  altered  by  tilting  the  field,  here  postural  factors 
are  basically  altered  by  rotating  the  subject  about  a  circular 
track,  so  that  the  vector  of  the  force  felt  by  his  body  is  the 
resultant  of  the  downward  pull  of  gravity  and  an  outward-acting 
centrifugal  force.    As  in  the  t i 1 t ing-room-t i 1 t i ng-cha i r  test, 
the  subject  is  required  to  adjust  his  body  or  the  room  in  which 
he  is  seated  to  positions  that  he  perceives  as  vertical.  Both 
are  objectively  upright  at  the  beginning  of  each  trial.   .    .  . 
If  the  subject  is  very  attentive  to  the  postural  sensations  pro- 
duced by  the  force  of  his  body,  he  wi,ll  tilt  body  and  room  toward 
alignment  with  his  force.     If  he  goes  along  with  the  visual  field,  . 
on  the  other  hand,  he  will  tend  to  perceive  body  and  room  as 
straight  in  their  initial  positions.   .   .   (Witkin  et  al.,  1954,  p.  31) 
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In  addition  to  space  orientation  tests,  non-orientation  perceptual 
tests  were  developed  to  gain  more  knowledge  and  understanding  of  per- 
ceptual processes  revealed  by  the  orientation  tests.    Witkin  developed 
the  Embedded  Figures  Test  (EFT).    The  EFT  is  a  perceptual  test.  The 
simple  and  complex  figures  which  make  up  the  EFT  are  modifications  of 
figures  selected  from  those  used  by  K.  Gottschaldt  in  his  classical 
studies  of  the  relative  roles  of  contextual   (field)  factors  and  past 
experiences  in  perception.     In  the  work  of  Gottschaldt,  the  sought  after 
simple  figure  was  hidden  into  the  complex  figure,  but  perGeptually  ob- 
scured by  means  of  line  patterns.     For  example,  the  outlines  of  the 
simple  figure  might  form  the  boundaries  of  various  subpatterns  in  the 
complex  figure,  so  that  the  simple  figure  will   in  effect  lose  its  iden- 
tity as  a  separate  perceptual  unit  (Witkin  et  al.,  1971). 

It  is  clear  from  our  earlier  discussion  of  the  space-orientation 
tests  that  in  all  of  them  successful  performance  depends  on  the  ability 
of  an  individual  to  deal  with  a  given  configuration  analytically,  or 
to  separate  item  from  field.    To  be  more  specific,  in  the  RFT,  the 
subject  must  be  able  to  disregard  the  tilted  frame  if  he  is  to  bring 
the  rod  to  the  true  vertical.    To  determine  whether  a  given  degree  of 
ability  to  deal  with  an  item  independently  of  its  surroundings  is  a 
pervasive  characteristic  of  a  person's  perception,  the  EFT  was  devised. 
The  Embedded  Figures  Test  . > 

The  embedded-figures  test  is  a  paper-and-penc i 1   test  which 
requires  the  subject  to  find  a  particular  simple  figure  within 
a  larger  complex  figure.     The  simple  figure  is  "hidden  "  to  a 
greater  or  lesser  extent,  by  being  incorporated  into  the  pattern 
of  the  larger  figure;  for  example,   its  outlines  may  form  bounda- 
ries of  several  prominent  subpatterns  of  a  complex  figure  De- 
pending on  the  structure  of  the  complex  figure,  detection  of  the 
simple  figure  may  be  very  easy  or  very  difficult. 

The  subject  is  first  shown  the  complex  colored' figure  then 
a  copy  of  the  simple  figure  it  contains,  and  finally  the  complex 
figure  again,  with  instructions  to  locate  the  simple  figure  in  it 
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Simple  and  complex  figures  are  never  shown  together.    To  familiar- 
ize the  subject  with  the  procedure,  a  practical  trial   is  given 
at  the  beginning  of  the  series.    The  subject's  score  is  the  mean 
amount  of  time  taken  to  find  the  simple  figures  within  the  com- 
plex ones,  and  it  provides  a  measure  of  the  extent  to  which  its 
perception  is  influenced  by  the  context  in  which  an  item  occurs-  •  . 
(Witkin,  1950,  pp.  1-15). 

This  is  an  approach  wherein  the  person  brings  with  him  an  array  of 
situations  of  a  given  structure.    This  approach  is  the  individual's  per- 
ceptual or  cognitive  style.    The  construct  Witkins  applied  to  the  style 
at  issue  here  is  f i e 1 d-dependence- i ndependence.     Cognitive  styles  are 
the  characteristic,  self-consistent  modes  of  functioning  which  individuals 
show  in  their  perceptual  and  intellectual  activities  (Witkin  et  al.,  1971) 
Field-Dependence- I ndependence 

Klein  (1959)  reported  in  a  study  of  field-dependence-independence 
and  its  relation  to  the  TAT,  Rorschach,    and  Figure  Drawing  Tests  that 
individuals  who  were  field-dependent  were  (l)  generally  passive  in  deal- 
ing with  the  environment,  (2)  lacking  in  self-awareness  and  having  rela- 
tively poor  control  of  impulses  and  high  anxiety,  and  (3)  having  low 
self-esteem,  including  low  evaluations  of  the  body  and  body  image.  Field- 
independent  individuals  were  said  to  be  (1)  active  in  dealing  with  the 
environment,  (2)  having  awareness  of  inner  life  and  having  effective 
control  of  impulses,  with  low  anxiety,  and  (3)  having  high  self-esteem, 
including  confidence  in  the  body  and  a  relatively  adult  body  image, 

Witkin  et  al.   (1962)  state  that  field-independent  individuals  appear 
cold  and  distant  to  others,  and  tend  to  be  more  individualistic,  while 
field-dependent  individuals  make  favorable  first  impressions.     They  are 
gregarious,  affectionate,  considerate,  and  tactful. 

Witkin  et  al.   (1977)  show  further  evidence  that  field-dependent 
individuals  are  more  likely  than  f iel d- i ndependent  individuals  to  make  • 


use  of  external  social  frames  of  references  in  defining  their  attitudes, 
particularly  under  conditions  of  ambiguity.     Field-dependent  individuals 
make  greater  use  of  their  external  references.    They  engage  in  behaviors 
that  will  make  such  references  available  to  them  when  needed.  These 
behaviors  add  up  to  a  social  orientation. 

Field-independent  individuals,  in  contrast,  are  likely  to  have  a 
nonsocial  orientation.    These  differences  have  been  identified  in  a 
variety  of  specific  kinds  of  social  behavior.     Field-dependent  individ- 
uals are  relatively  attentive  to  social  cues  provided  by  others,  whereas 
field-independent  individuals  are  relatively  insensitive  to  such  cues. 
Field-dependent  individuals  also  prefer  interpersonal  situations  in 
which  they  are  involved  with  others;  field-independent  individuals  pre- 
fer more  solitary  impersonal  situations.     Field-dependent  individuals 
are  more  interested  in  other  people;  field-independent  people  are  more 
concerned  with  ideas  and  abstract  principles.    Thus,  field-dependent 
individuals  show  greater  skill  in  getting  along  with  others.    They  tend 
to  describe  themselves  as  friendly,  considerate,  warm,  affectionate, 
polite,  tactful,  accommodating,  non-evaluative  and  accepting  of  others, 
they  like  people  and  are  liked  by  others,  and  make  others  feel  comfort- 
able with  them.    On  the  other  hand,  descriptions  of  field-independent 
individuals  include,  among  other  characteristics,  being  inconsiderate, 
rude,  demanding,  ambitious,  interested  in  power,  opportunistic,  and  they 
manipulate  people  as  a  means  of  achieving  personal  ends. 

The  contrasting  cognitive  styles  and  patterns  suggest  that,  with 
regard  to  level,  the  field-dependence-independence  dimension  is  bipolar, 
in  the  sense  of  having  a  clear  high  and  low  end.    Thus,  field-independent 
individuals  are  high  in  cognitive  restructuring  skills  as  well  as  in 
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personal  autonomy  and  low  in  social  sensitivity  and  social  si<ills.  Con- 
versely, field-dependent  individuals  are  higli  in  social  sensitivity  and 
social  skills  and  low  in  restructuring  skills  and  personal  autonomy 
(Witkin  et  al.,  1977;  Witkin  and  Goodenough,  1977), 
Research  on  Fiel d-Dependence- I ndependence 

Evidence  from  various  studies  indicates  ways  through  which  field- 
dependent  persons  show  their  social  orientation.     It  has  been  demon- 
strated that  field-dependent  persons,  more  than  field-independent  persons, 
look  more  at  the  faces  of  others  (Witkin  et  al.,  1375;  Konstadt  and 
Forman,  1965;  Nevill,  1972).    The  selective  interests  of  field-dependent 
persons  in  social  environments  is  not  limited  to  faces.    These  are 
studies  that  suggest  that  field-dependent  persons  attend  more  to  verbal 
messages  and  cues  within  a  social  context  (Witkin  et  al.,  1975;  Eagle, 
Fitzgibbons,  and  Goldberger,  1966). 

In  addition  to  being  sensitive  to  social  cues,  having  interest  in 
what  others  say  and  do,  field-dependent  persons  are  drawn  to  people. 
Holley  (1972)  and  Justice  (1970)  demonstrated  that  field-dependent  per- 
sons prefer  to  be  physically  close  to  others.     In  both  studies,  field- 
dependent  persons  took  positions  significantly  closer  to  the  person  with 
whom  they  were  interacting  than  did  the  field-independent  persons. 

Greene  (1973)  examined  nonverbal  behavior  of  obese  patients  when 
seated  two  to  five  feet  from  the  interviewer.    At  the  greater  distance 
compared  to  the  short  one,  field-dependent  patients  showed  a  significant 
increase  in  a  cluster  of  nonverbal  behaviors  such  as:    palms-up  gesture, 
mouth  touching,  and  forward  leaning.    This  loaded  the  dependency  factor 
interpreted  as  an  expression  of  need  for  closeness  to  others.  Field- 
independent  persons  were  unaffected  by  distance  manipulation.     At  both 
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distances,  however,  field- independent  persons  v;hen  compared  to  field- 
dependent  persons  showed  significantly  more  nonverbal  behavior  such  as: 
arm  crossing,  leg  crossing,  and  absence  of  forv;ard  leaning.    This  loaded 
the  distance  factor  interpreted  as  a  reflection  of  a  need  to  gain  psycho- 
logical distance  (independence)  from  others. 

In  contrast  to  the  personal  social  orientation  of  field-dependent  , 
persons,  field-independent  persons  tend  to  have  an  impersonal  social 
orientation  when  relating  to  others.     Evidence  suggeststhat  field- 
independent  persons  on  a  personality  inventory  showed  themselves  to  be 
insensitive  to  social  undercurrents.     Field-independent  persons  were  also 
described  as  being  cold  and  distant  with  others,  very  much  unaware  of 
their  social  stimulus  value, and  highly  individualistic  and  autonomous 
(Pemberton,  1952;  Witkin  et  al.,  1975).     In  addition,  evidence  shows 
that  field-independent  persons  are  more  likely  to  be  interested  in  the 
abstract  and  the  theoretical   (Biggs,  Fitzgerald,  and  Atkinson,  1971; 
Witkin  et  al . ,  1975) . 

Educational   Implications  of  Cognitive  Styles 

Witkin  et  al.   (1975)  have  summarized  field-dependent  persons  as 
being  particularly  interested  in  and  selectively  attentive  to  social  cues 
in  their  social  environment.     Because  of  this  social  orientation,  such 
persons  are  better  at  learning  materials  with  social  content.  However, 
relatively  field-dependent  and  field-independent  persons  seem  not  to  be 
different  in  sheer  learning  ability  or  memory.     Thus,  reflecting  differ- 
ences hetueen  them  in  what  is  relevant,  attended  to,  and  what  strikingly 
stands  out,  field-dependent  persons  tend  to  be  better  at  learning  and 
remembering  social  material  than  persons  who  are  relatively  field- 
independent. 
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Ruble  and  Nakamura  (1972)  examined  the  role  of  cognitive  style  in 
learning  social  material.    As  a  result,  the  field-dependent  children  ' 
showed  better  learning  than  did  the  field-independent  children  on  the 
problem  which  featured  only  the  social  cues.     Field-independent  children 
showed  better  learning  on  the  problem  which  did  not  involve  any  social 
cues.     It  was  evident  from  these  findings  that  field-dependent  children 
were  better  at  perceiving  social  cues  and  using  these  cues  in  learning. 

* 

Fitzgibbons  (I965)  used  an  incidental  paradigm  in  which  subjects 
were  given  a  learning  task  to  perform  while  in  another  section  of  the 
room,  separated  by  curtains  so  that  sounds  could  not  be  heard,  a  planted 
subject  in  another  experiment  called  out  words.    Among  these  words  were 
some  that  had  social  connotations  and  others  that  were  neutral.    At  the 
end  of  the  experiment,  the  subjects  were  unexpectedly  asked  to  recall 
any  words  they  had  heard  from  the  other  side  of  the  curtain.    The  field- 
dependent  subjects  recalled  more  social  words  than  did  the  field-independent 
subjects.    However,  for  the  neutral  words  there  was  no  difference  between 
the  field-dependent  subjects  and  the  field-independent  subjects. 

Such  findings  suggest  that  field-dependent  persons  are  better  at 
remembering  social  material.    This  superiority  in  learning  is  based  on 
field-dependent  persons'  selective  attention  to  social  material. 

Witkin  et  al .   (1975)  state  that  different  kinds  of  reinforcement 
infl  uence  students'  cognitive  ways  of  learning.     Field-independent  pei — 
sons  with  an  articulated  cognitive  style  are  likely  to  have  internalized 
frames  of  reference  to  which  they  adhere  as  guidelines  to  self-definition. 
This  is  maintained  separately  from  external  social  references.  ' 

Evidence  suggests  that  f i el d- i ndependent  persons  tend  to  learn  more 
than  field-dependent  persons  under  conditions  of  intrinsic  motivation. 
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In  a  study  by  Steinfeld  (1373)  eight  and  eleven  year  olds  played  an  ex- 
perimental game  called  "marble  in  the  hole."    The  nonpreferred  hole  was 
reinforced.    The  effects  of  the  three  reinforcements  were  compared.  One 
type  of  reinforcement  was  abstract,  a  flashing  light  came  on  when  the 
marble  was  dropped  in  the  nonpreferred  hold.     In  this  situation,  the 
light  served  as  a  cue  for  self-reward.    As  expected,  the  field-independent 
children  learned  more  than  did  the  field-dependent  children.    Thus,  field- 
independent  persons  are  likely  to  analyze  a  field  when  the  field  is  organ- 
ized.   They  are  also  likely  to  impose  structure  on  a  field  when  the  field 
lacks  organization  of  its  own. 

Studies  seem  to  indicate  that  field-dependent  and  field-independent 
persons  tend  to  favor  different  learning  strategies.     If  this  is  so, 
perhaps  teachers  should  have  different  styles  for  teaching.     Research  on 
the  role  of  teachers'  cognitive  styles  in  their  approach  to  teaching  has 
used  the  social -versus-impersonal  orientation  as  points  for  investigating 
classroom  behavior  of  teachers  with  contrasting  styles. 

According  to  IVitkin  et  al.   (1975),  field-dependent  teachers  favor 
teaching  situations  which  allow  interaction  with  students;  field- 
independent  teachers  prefer  teaching  situations  that  are  impersonal  in 
nature  and  situations  more  oriented  toward  more  cognitive  aspects  of 
teaching.     Wu  (1968)  found  that  field-dependent  student  teachers  in 
social  studies  ranked  discussion  as  more  important  to  the  practice  of 
good  teaching  than  either  lecture  or  discovery  approaches.     Lecture  and 
discovery  approaches  were  favored  more  by  f i el d- i ndependsnt  teachers. 
When  studying  patterns  of  verbal   teaching  behavior,  Moore  (1973) 
found  that  the  field-dependent  teachers  tended  to  use  questions  as  in- 
structional  tools  more  frequently  than  did  f i el d- i ndependent  teachers. 
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Field- independent  teachers  tended  to  use  questions  when  introducing  top- 
ics and  following  student  answers.    The  field-dependent  teachers  used 
questions  primarily  to  checi<  on  student  learning  following  instructions. 
Consequently,  Ohnmacht  (I967)  found  that  field-independent  teachers  are 
more  direct  in  their  attempt  to  influence  students.  Field-dependent 
teachers  have  a  more  favorable  attitude  toward  the  use  of  democratic 
classroom  procedures  than  did  field-independent  teachers. 
Career  Differentiation 

Presently,  there  is  a  growing  body  of  research  on  the  role  of  cog- 
nitive style  in  career  differentiation.     Cognitive  styles  are  bipolar, 
offering  a  promising  alternative  to  an  abilities  approach  to  career  dif- 
ferentiation: lWitI<in  et  al.,  1?77).    On  a  continum,  Witkin  et  al.  describe 
field-dependence  and  field-independence  as  being  opposites,  representing 
contrasting  styles.    Because  persons  at  each  end  of  the  continum  are  high 
in  some  characteristics  and  low  in  others,  it  is  not  better  or  worse  to 
be  located  at  one  pole  or  another.    Although  work  has  not  progressed  to 
the  point  of  identifying  ways  in  v;hich  information  about  cognitive  styles 
may  be  used  in  interventions  of  career  decision-making,  the  evidence  re- 
viewed suggests  that  such  information  may  broaden  our  understanding  of 
the  complex  process  of  career  differentiation  (Witkin  et  al.,  1977). 
Evidence  drawn  upon  in  examining  the  role  of  cognitive  style  in  career 
differentiation  comes  primarily  from  an  accumulation  of  literature  over 
the  past  few  years. 

Educational-Vocational  Orientation  at  Early  Ages 

Research  has  shown  that  cognitive  style  may  begin  to  influence  career 
differentiation  quite  early  in  life.     Witkin  et  al.   (1577)  reported  that 
at  eighth  and  ninth  grade  levels,  conceptions  of  educat ional -vocat ional 
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domains  are  more  articulated  among  field-independent  children  than  among 
field-dependent  children. 

Earlier  studies  have  shown  that  boys  have  a  more  positive  orienta- 
tion toward  science  and  mathematics  than  do  girls.     In  a  longitudinal 
study  by  Witkin  et  al.   (1962,197^),  it  was  found  that  In  high  school 
relatively  field-independent  students  chose  mathematics  and  science 
courses  as  electives  more  frequently  than  f ield-cJependent  students. 
Educational -Vocational  Interests 

Field-dependent  and  field-independent  cognitive  styles  play  a  guid- 
ing role  in  directing  people  toward  interpersonal  or  impersonal  domains 
in  important  real-life  activities.    Witkin  et  al.   (1977)  have  demon- 
strated that  relatively  field-dependent  persons  are  likely  to  favor 
educational-vocational  domains  that  feature  a  social  content  and  that 
require  interpersonal  relations  for  their  conduct.    This  does  not  re- 
quire any  analytical  restructuring.     In  contrast,  relatively  field- 
independent  persons  are  likely  to  favor  domains  in  which  social  content 
and  interpersonal  relations  with  people  are  not  involved.    These  persons 
have  analytical  skills  and  cognitive  restructuring  skills,  which  are 
primarily  abstract  and  nonsocial   in  content.    They  tolerate  an  imper- 
sonal orientation. 

Witkin  et  al.   (1975)  and  Pierson  (1966)  report  that  the  responses 
of  field-independent  persons  to  standard  interest  inventories  are  con- 
sistent with  those  of  persons  in  mathematics  and  science  domains. 
Examples  are  mathematicians,  physicists,  chemists,  biologists,  archi- 
tects, engineers,  physicians,  dentists,  and  psychiatrists.  Field- 
independent  persons  have  also  shown  interest  in  teaching  mathematics- 
science,  industrial  arts,  and  vocat ional -agr i cul tural  courses.  These 
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mentioned  teaching  areas  as  well  as  the  health  professional  areas,  all 
require  analytical/restructuring  compentence.     Pierson  (1966}  found  that 
field-independent  persons  also  show  interest  in  practical  domains  such 
as  production  manager,  carpenter,  forest  service,  farmer,  and  mechanic 
Field-independent  persons  give  clear  evidence  of  theoretical  interests 
(Adcock  and  Webberley,  1971;  Pemberton,  1952). 

In  contrast,  the  interests  field-dependent  persons  show  on  interest 
inventories  fall   in  the  interpersonal  domains  that  require  social  sl<ills 
One  cluster  of  interests  frequently  shown  is  in  the  welfare-helping 
domain.    They  include  social  wor!<er,  minister,  rehabilitation  counselor, 
probation  officer,  teaching  social  sciences,  elementary  school  teaching, 
and  business  administration.    Other  vocational   interests  frequently 
shown  by  field-dependent  persons  are  shown  in  persuasive-activities 
domains  such  as,  marketing,  advertising,  and  administrative  activities 
which  involve  dealing  with  people  (i.e.,  personnel  director,  community 
recreation  administrator,  public  school  superintendent,  and  chamber  of 
commerce  director)  (Witkin  et  al.,  1975;  Witkin  et  al.,  1977). 
Educational -Vocational  Choices 

The  educational -vocational  choices  of  field-dependent  and  field- 
independent  persons  are  consistent  with  their  interests  just  reviewed. 
Field-independent  persons  favor  impersonal,  analytical  domains  which 
require  cognitive  restructuring  skills.     Field-dependent  persons  favor 
interpersonal,  nonanalytical  domains  which  do  not  call  for  cognitive 
restructuring  skills  (DeRussy  and  Futch,  1971;  Osipow,  1969;  Witkin  et 
al.,  1975).    Thus,  in  the  academic  setting,  field-independent  college 
and  graduate  students  have  been  found  to  specialize  in  fields  such  as 
mathematics,  the  sciences,  experimental  psychology,  engineering, 
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architecture,  art,  surgical  nursing,  and  mathematics-science  teaching. 
Field-dependent  students  have  been  found  to  choose  specialized  fields 
such  as  clinical  psychology,  social  work,  elementary  school  teaching, 
and  psychiatric  nursing  (Witkin  et  al . ,  1975;  Witkin  et  al.,  1977). 

Considering  the  perceptual  process  involved  in  career  differentia- 
tion, it  is  evident  that  field-independent  persons  are  likely  to  show 
interest  in  the  aforementioned  cognitive  domains',  to  choose  them  for 
specialization,  and  to  perform  better  in  these  domains  once  the  selection 
has  been  made.    \i/itkin  et  al .   (1977)  have  shown  in  a  longitudinal  study 
of  high  school ,  col  lege,  and  graduate  students,  a  tendency  for  students 
to  shift  their  choices  over  time  toward  compatibility  with  their  cogni- 
tive styles.     Consequently,  field-dependent  students  who  favored  mathe- 
matics or  natural  sciences  as  their  college  majors  tended  to  shift  out 
of  these  domains  by  the  time  of  college  graduation;  field-independent 
students  who  made  the  same  preliminary  choices  were  likely  to  remain  in 
choosen  domains.  •      ".  ' 

Investigations  of  vocational  achievement  in  relation  to  cognitive 
styles  are  few  in  number,  but  reported  results  are  consistent  with  expec- 
tations.   High-achieving  surgical  student  nurses  were  found  to  be  field- 
independent,  and  high  achieving  psychiatric  student  nurses  tended  to  be 
more  field-dependent  (Quinlan  and  Blatt,  1972).    According  to  Witkin  et 
al.   (1975),  persons  who  have  high  achievement  tend  to  score  higher  on 
the  verbal  comprehension  sections  of  intelligence  tests  than  do  persons 
with  low  achievement.    Thus,  persons  with  high  scores  in  intelligence 
suggest  that  these  persons  have  high  ability.     So  persons  with  high  abil- 
ity tend  to  score  higher  on  the  perceptual • tests  in  the  field-independent 
dimension.     Field-dependent  persons  tend  to  score  lower. 
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Sex  Differences  in  Relation  to  Cognitive  Style 

Investigations  on  sex  differences  are  of  some  significance  in  rela- 
tion to  cognitive  styles.     In  accord  with  expectations,  many  studies 
have  found  sex  differences  in  some  behavior  manifestations  are  sugges- 
tive of  a  developed  sense  of  separate  identity.    A  sense  of  separate 
identity  implies  experience  of  the  self  as  segregated  from  nonself;  it 
also  implies  experience  of  the  self  as  structured.    Persons  who  have 
developed  a  sense  of  separate  identity  have  developed  an  awareness  of 
one's  own  needs,  feelings,  and  attributes  which  they  recognize  as  their 
own  and  which  they  identify  as  distinct  from  those  of  others  (Witkin  et 
al.,  1962;  Witkin  et  al.,  1975).    A  sense  of  identity  might  manifest  itself 
through  a  limited  need  for  guidance  and  support  from  others  and/or  ability 
to  establish  and  maintain  attitudes  and  judgements,  without  continuous 
reference  to  external  standards;  thus,  lending  itself  to  a  more  stable 
self-view. 

Witkin  et  al.   (1962J  have  shown  a  tendency  for  women  to  be  more 
field-dependent  than  men.    Women  as  a  group  have  been  described  as  being 
more  dependent  on  others  than  men.    They  are  also  superior  to  men  in 
memory  for  names  and  faces.    They  are  more  likely  than  men  to  use  exter- 
nal references  for  definition  of  attitudes  and  judgements.     In  both 
perceptual  and  analytical  situations,  men  tend  to  be  more  analytical 
than  women.    This  is  so  in  part  because  of  traditional  cultural  sex 
roles  of  women.    This  suggests  that  men  are  field-independent  and  women 
are  more  field-dependent. 

Witkin's  et  al.   (1977)  findings  show  that  male  college  students 
strongly  favor  mathematics  and  natural  sciences.    Women  tend  to  favor 
educational  courses  and  social  sciences.    Also,  the  women  who  conform 


29 

less  to  the  traditional   life  styles  and  who  may  venture  into  a  masculine 
area  tend  to  be  more  field-independent  than  women  who  adhere  to  the  tra- 
ditional sex  role  of  women.    Those  women  who  became  mathematics  majors 
scored  higher  on  the  mathematics  aptitude  section  than  men;  and,  they 
scored  higher  on  the  Group  Embedded  Figures  Test  (GEFT)  than  men.  Thus, 
women  who  were  found  in  the  natural  sciences  and  mathematics  academic 
performance  surpassed  that  of  men.  , 
Career  Maturity 

Crites  (19^1)  defines  career  maturity  in  terms  of  two  independent 
constructs--degree  of  vocational  development  and  rate  of  vocational 
development.     Degree  of  vocational  development  refers  to  the  maturity 
of  an  individual's  vocational  behavior  as  indicated  by  the  similarity 
between  his  behavior  and  that  of  the  oldest  individuals  in  his  vocational 
life  stage.     In  contrast,  rate  of  vocational  development  refers  to  the 
maturity  of  an  individual's  vocational  behavior  in  comparison  with  that 
of  his  own  age  group. 

To  measure  career  maturity,  John  Crites  developed  the  Career  Matur- 
ity Inventory  ICMl).    This  instrument  was  designed  to  measure  maturity 
of  attitudes  and  competencies  necessary  for  career  decision-mal<ing.  He 
developed  the  Career  Maturity  Inventory  Attitude  Scale  to  measure  two 
dimensions:     (1)  career  choice  attitudes  and  (2)  career  choice  competen- 
cies. 

According  to  Crites,  the  Attitude  Scale  elicits  the  feelings,  the 
subjective  reactions,  the  dispositions  that  an  individual  has  toward 
making  a  career  choice.    The  Scale  surveys  involvement  in  the  career 
choice  process,  orientation  toward  work,  i^idependence  in  decision-making, 
preference  to  career  choice  factors,  and  conception  of  career  choice 
process . 
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The  Competence  Test  is  comprised  of  five  subtests  designed  to  meas- 
ure cognitive  variables  involved  in  choosing  an  occupation.     These  in- 
clude how  well  the  individual  can  appraise  his  job-related  capabilities 
(strengths  and  weaknesses),  how  much  he  knows  about  the  world  of  work, 
how  adept  he  is  at  matching  personal  characteristics  with  occupational 
requirements,  how  foresighted  he  is  in  planning  for  a  career,  and  how 
effectively  he  can  cope  with  the  problems  that  srise  in  the  course  of 
career  development  (Sorenson,  IS?'*;  Hansen,  \S7^)  •     Only  the  Attitude 
Scale  was  used  in  this  investigation. 

Validity,  Reliability,  and  Use  of  the  CMI-Attitude  Scale 

The  reliability  of  the  Attitude  Scale  was  determined  by  the  internal 
consistency  method  and  the  test-retest  method.  Internal  consistency  co- 
efficients of  .7^  were  determined  by  the  Kuder  Richardson  formula.  These 
coefficients  are  comparable  to  other  instruments  similar  to  the  Attitude 
Scale  and  are  consistent  with  theoretical  expectations  since  the  instru- 
ment was  designed  to  measure  related  but  not  identical  measures  of  voca- 
tional attitudes. 

A  test-retest  reliability  coefficient  of  .71  was  reported  for  1 ,6^18 
subjects  in  grades  6-12  over  a  one  year  period.     This  level  of  reliability 
coefficient  is  acceptable  (Cri  tes,  1973) . 

A  System  of  Interactive  Guidance  and  Information 

The  use  of  computer  assisted  systems  in  career  guidance  has  been 
one  of  the  most  recent  techniques  developed  and  is  a  promising  approach 
in  facilitating  career  exploration  and  decision-making.    The  System  of 
Interactive  Guidance  and  Information  (SIGl)   is  a  computer-based  guidance 
system  designed  to  help  students  to  make  rational  and  informed  decisions 
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about  careers.    This  system  is  based  on  theory  of  guidance  developed 
over  many  years  by  Dr.  Martin  Katz,  a  senior  research  psychologist  at 
the  Educational  Testing  Service  in  Princeton,  New  Jersey. 

In  this  guidance  system,  the  student  interacts  with  the  computer 
in  such  a  way  as  to  examine  and  explore  his  own  values,  obtain  and  use 
relevant  information,  interpret  predictive  data,  and  formulate  plans. 
This  kind  of  interaction  helps  the  student  to  arrive  at  tentative  career 
decisions  and  to  modify  these  decisions  as  he  gains  new  insights  and 
additional   information.    These  decisions  involve  both  educational  and 
occupational  options.    The  emphasis  is  not  merely  on  the  content  of 
decisions;  instead,  the  emphasis  is  on  the  process  of  decision-making 
(Chapman,  1975). 

The  main  purpose  of  SIGI   is  to  enhance  the  student's  freedom  of 
choice,  to  develop  his  understanding  of  elements  involved  in  the  Choice, 
and  to  increase  his  competence  in  the  process  of  making  informed  and 
rational  decisions.    The  goal   is  to  help  students  to  become  the  conscious 
instrument  of  their  own  career. 

SiGI  consists  of  four  major  subsystems:    Values,   Information,  Pre- 
diction, and  Planning.     Values  is  the  heart  of  the  SIGI  system.  It 
provides  the  dimensions  along  which  students  analyze  their  desires  and 
along  which  they  construe  occupational  characteristics.     "The  values 
system  is  the  medium  through  which  students  explore  their  wants  and 
desires  and  sort  out  the  demands  of  each"   (Chapman,  1975,  p.  IV-l). 
The  purposes  of  this  section  are  to  insure  that  each  student  explores 
and  considers  a  broad  range  of  occupational  values,  to  clarify  the 
rewards  and  satisfactions  pertaining  to  occupations,  and  to  facilitate 
careful  examination  and  exploration  of  these  values. 
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The  Val ues  section  examines  ten  occupational  values  and  weighs  the 
importance  of  each.    The  student  begins  to  develop  an  understanding  of 
what  he  wants  in  an  occupation  and  what  he  is  willing  to  give  up.  The 
values  are  high  income,  prestige,  independence,  helping  others,  security, 
variety,  leadership,  interest  field,  leisure,  and  early  entry.  The 
student's  first  step  involves  designating  a  relat ive, wei ght  for  each 
of  the  above  values.    Then,  the  student  is  confronted  with  a  series  of 
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values  dilemmas  and  must  choose  between  hypothetical  occupations  repre- 
senting a  pure  manifestation  of  each  value.    After  several  rounds  of 
the  values  game,  SIGI  points  out  any  inconsistencies  between  the  student's 
previous  weighting  of  his  values  and  his  preferences  indicated  during  the 
process  of  playing  the  values  game.    The  student  is  then  given  an  oppor- 
tunity to  re-weight  his  values.    This  time  he  has  the  restriction  that 
the  sum  of  weights  must  equal  forty  points.    After  manipulating  all  the 
values  to  equal  forty  points,  the  student  gets  a  print-out.    This  is  the 
student's  profile  of  values  (Chapman,  1975). 

Locate,  the  second  subsystem,  asks  the  student  to  consider  any  five 
values  ranked  in  order.    The  student  chooses  different  values  to  search 
for  occupations  with  different  profiles,  or  the  student  may  reduce  or 
Increase  his  specifications  to  retrieve  more  or  fewer  occupations. 

The  Compare  subsection  allows  the  student  to  find  answers  to  a 
great  variety  of  questions  about  any  three  occupations  simultaneously. 
He  may  ask  specific  questions  about  work  activities,   income,  educational 
requirements,  personal  satisfactions,  conditions  of  work,  or  opportuni- 
ties and  outlook. 

The  Prediction  subsection  is  in  the  form  of  experience  tables. 

t 

These  tell  the  student  the  percentage  of  students  entering  his  local 
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community  college  with  test  scores  and  previous  marks  like  his  own. 
Predictor  variables  include  student  self-estimate  of  grades  in  a  partic- 
ular course,  high  school  grades,  aptitude  or  achievement  tests,  and 
previous  college  grades.     SIGI  processes  this  information  to  assist 
the  student  in  determining  his  chances  for  a  particular  grade  in  a 
course  (Katz  et  al . ,  1972). 

The  Planning  subsection  assists  the  student  in  planning  steps  to 
implement  his  occupational  choice.  Planning  elicits  displays  of  pro- 
grams for  entrance  to  various  occupations  and  listings  of  colleges  in 
a  local  region  offering  suitable  majors. 

The  Strategy  subsection  proposes  strategy  for  combining  all  elements 
to  reach  a  decision.    The  emphasis  of  strategy  is  placed  upon  the  method 
of  making  decisions  rather  than  results.    Occupations  are  evaluated  in 
respect  to  the  rewards  offered  and  the  risk  of  entrance  when  it  involves 
the  uncertainty  of  completing  all  the  steps  for  arriving  at  a  rational 
career  choice  (Chapman,  1975;  Katz  et  al . ,  1972). 

Chapman  and  Katz  (1973)  found  in  a  pilot  study  at  Mercer  County  Com- 
munity College  in  Nev;  Jersey  that  students  who  had  experienced  SIGI  re- 
acted favorably.     Students  gave  SIGI  mean  grades  between  three  and  four 
on  each  of  the  following  characteristics  and  accomplishments:     (1)  in- 
terest level,   (2)  clarity  of  direction,  (3)  helpfulness  in  achieving 
increased  awareness  of  values,  (k)  understanding  the  relationship  between 
values  and  career  decisions,   (5)  selecting  occupations  that  fit  values, 
(6)  gathering  information  about  occupations,  (7)  understanding  expressed 
predictions,   (8)  getting  and  planning  programs  of  study,  and  (9)  learn- 
ing to  make  mature  decisions  about  careers. 


Devine  (1976)  sought  to  determine  the  effects  of  SIGI  on  student's 
career  maturity  as  a  measure  by  the  Career  Maturity  Inventory.  Using 
.  a  randomized-Solomon-four  group  design  with  84  students,  no  significant 
effects  on  career  maturity  were  found. 

Pyle  (1977)  found  that  the  SIGI  program  does  appear  to  relate  sig- 
nificantly to  student's  career  maturity,  whereas  the  Awareness  of  Career 
Decision  Making  (ACADEM)  did  not.     Sampson's  (1978)  findings  suggested 
that  counselor  intervention  had  an  equivocal  effect  on  student's  attitudes 
as  a  result  of  being  exposed  to  SIGI.    When  student  evaluations  were 
taken  into  account,  SIGI  provided  a  comprehensive  approach  to  career 
exploration  and  decision-making  that  can  be  utilized  as  a  total  unit 
without  support  strategies. 

Summary  of  the  Literature 

Various  social,  economic,  educational,  and  psychological  forces 
have  encouraged  and  facilitated  the  growth  of  vocational  counseling. 
Frank  Parsons,  who  is  sometimes  called  the  "father  of  vocational  guidance," 
focused  on  student's  capabilities,  interests,  and  attitudes.    These  factors 
are  still  central  themes  today  when  helping  a  student  in  career  decision- 
making. 

Vocational  theor i sts'  (like  Super,  Roe,  Ginzberg,  Holland,  to  mention 
a  few)  central  vocational  themes  were  the  self-concept,  needs,  interests, 
capabilities,  and  personality  traits.     Also,  many  psychological  test  and 
interest  inventories  attempted  to    elicit  many  of  the  aforementioned 
characteristics  in  facilitating  career  decision-making. 

Herman  Witkin  and  associates  have  a  different  approach  to  career 
decision-making.     His  approach  is  a  perceptual  one.    This  approach 


overlaps  with  Osipow's  personality  approach  to  vocational  behavior.  To 
determine  how  an  individual  functions  perceptually,  Witl<in  developed 
three  instruments  to  determine  how  individuals  differ  in  space  orienta- 
tion.   These  tests  were  the  RAT,  BAT,  and  EFT.    V/itkin  found  that 
people  differ  in  the  way  they  orient  themselves  in  space.     After  study- 
ing how  individuals  use  their  perceptual  field,  tests  revealed  specific 
segments  of  behavior  which  ground  together  in  several  definite  clusters. 
These  reflect  the  quality  of  an  individual's  experience  of  his  environ- 
ment, his  way  of  perceiving  and  using  his  body,  the  nature  of  his  rela- 
tionship to  other  people,  and  aspects  of  his  controls  and  defenses 
(Witkin  et  al.,  1962).     Such  patterns  of  behavior  suggested  consistency 
in  an  individual's  psycho-social -perceptual  functioning.  " 

As  a  result  of  these  findings,  Witkin  and  his  associates  concluded 
that  individuals  have  two  ways  of  perceiving  things.    They  called  them 
the  field-dependence  and  the  field-independence.  Field-dependence 
suggests  that  the  individual  relies  on  his  environment  for  clues.     He  is 
unable  to  separate  self  and  body  from  space.    As  a  result,  these  individ- 
uals use  external  social  frames  of  reference  to  define  their  attitudes, 
they  are  attentive  to  social  cues  provided  by  others,  and  they  have  a 
social  orientation.    On  the  other  hand,  field-independence  suggests  that 
the  individual   is  capable  of  separating  self  and  body  from  space.    As  a 
result,  unlike  field-dependence,  they  use  internal  frames  of  reference 
to  determine  attitudes;  this  internal  frame  of  reference  permits  indi- 
viduals to  function  autonomously  in  social  surroundings.     They  are  able 
to  restructure  their  environment  giving  it  organization,  whereas  field- 
dependents  are  not.    They  are  insensitive  to  social  cues  provided  by 
other  people.     They  are  more  concerned  with  ideas  and  abstract  principles 
and  they  have  a  nonsocial  orientation. 
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Because  of  these  findings,  cognitive  styles  can  offer  variables 
other  than  abilities  in  career  decision-making.    They  also  show  a 
stronger  relation  to  choices  than  interests  in  career  decision-making. 
Consequently,  field-dependent  people,  because  of  their  social  orienta- 
tion, tend  to  favor  courses  and  occupations  which  require  involvement 
with  other  people  such  as  sociology,  psychology,  social  studies,  law, 
elementary  school  teaching,  counseling,  and  rehabilitative  counseling. 
Field-independent  people,  because  of  the  nonsocial  orientation,  tend 
to  favor  courses  and  occupations  that  do  not  require  interaction  with 
people  such  as  astronomy,  engineering,  mathematics,  natural  sciences, 
physical  sciences,  medicine,  experimental  psychology,  and  art. 

In  both  intellectual  and  perceptual  situations,  men  tend  to  be  more 
analytical  than  women.    Thus,  women  tend  to  be  more  field-dependent  than 
men.    This  suggests  another  variable  for  women  and  men  when  considering 
decision-making  about  careers.     Evidence  on  career  differentiation 
suggests  that  cognitive  styles  (f i el d-dependence- i ndependence)  play  an 
identifiable  role  in  individual's  educational  and  vocational  development. 
People  seem  to  favor  domains  fitted  to  their  cognitive  styles  and  to 
choose  these  domains  for  specialization. 


CHAPTER  III 
RESEARCH  METHODOLOGY 


To  determine  the  effects  of  cognitive  style  upon  changes  in  career 
maturity  following  exposure  to  a  system  of  interactive  guidance  and  infor- 
mation, an  experimental  design  was  employed.    The  system  of  Interactive 
Guidance  and  Information  (SIGl)  has  been  investigated  in  several  previous 
studies  (Pyle,  1977;  Devine,  1976;  Sampson,  1978).     In  these  investiga- 
tions, the  effectiveness  of  SIGl  as  a  career  information  resource,  a 
counseling  tool  for  fostering  career  decision-making  skills,  and  treat- 
ment for  developing  career  maturity  were  studied.     None  of  these  studies 
made  any  attempt  to  determine  the  presence  of  nor  magnitude  of  any  inter- 
action of  individual  differences  within  subject's  cognitive  style  dimension. 

The  proposed  investigation  used  the  change  occurring  between  pretest 
and  posttest  administration  of  the  Career  Maturity  Inventory  (CMl)  as 
the  dependent  variable.    One  independent  variable  will  be  the  presence 
or  absence  of  the  SIGl  treatment  when  used  in  conjunction  with  behavioral 
science  instruction  from  the  area  of  Student  Development  at  Santa  Fe 
Community  College.    This  independent  variable  was  an  environmental  factor, 
or  a  treatment.    The  exposure  of  subjects  to  the  SIG!  treatment  did  occur 
fof  the  experimental  groups  while  the  control  group  was  not  exposed  to 
the  SIGl  treatment. 

The  two  levels  of  the  other  independent  variable  was  each  subject's 
assignment  to  a  field-independent  or  field-dependent  group.    The  group 
assignment  was  made  depending  upon  the  subject's  performance  on  the  Group 
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Embedded  Figures  Test  (GEFT) .     Subjects  earning  high  scores  on  the  GEFT 
were  assigned  to  field-independent  groups  and  subjects  earning  low 
scores  on  the  GEFT  were  assigned  to  the  two  field-dependent  groups. 
These  two  independent  variables,  each  of  two  levels,  were  used  in  a 
fully-crossed  (othogonal)  analysis  of  covariance  design  (Snedecor  and 
Cochran,  196?). 

This  design  allowed  for  a  quasi -experiment^'  to  be  executed  that 
investigated  the  potential   interaction  between  a  state  (environmental) 
variable  and  a  trait  (within  subject)  variable.     Focusing  upon  the  state- 
trait  interaction  is  a  perspective  that  allowed  the  investigator  to 
observe  simultaneously  the  influence  of  a  personality  or  cognitive 
style  variable  upon  a  dependent  variable  in  conjunction  with  the  influ- 
ence of  an  environmental  or  treatment  variable  (Ekehammar,  197^}).  This 
Interactionist  approach  allowed  the  subjects  to  be  studied  as  more  than 
a  mere  passive  recipient  of  an  environmental  treatment  (SIGl)  while  per- 
mitting a  high  degree  of  rigor  in  the  subject's  exposure  to  that  treat- 
ment.    In  this  research  design,  the  experimental  space  is  a  behavior 
situation  (Bowers,  1973).    This  enabled  the  researcher  to  study  the  in- 
fluence of  two  factors,  one  being  experimental  or  situational  and  the 
other  being  organismic,  upon  changes  in  career  maturity. 

Because  a  fully  factorial  design  was  used,  the  experiment  was  sensi- 
tive to  the  influence  of  either  factor  (cognitive  style  or  treatment) 
determining  a  change  in  career  maturity  independently  or  in  interaction. 


Campbell  and  Stanley's  (1963)  term  "quas i -experiment"  is  best  used. 
Subjects  for  the  four  groups  were  drawn  from  intact  classes  at 
Santa  Fe  Community  College. 
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The  arguments  of  social   learning  theory  (Mischel,  1973),  suggests  an 
interdependence  of,  or  interaction  between,  environmental  treatments 
and  within  subject  characteristics,  such  as  cognitive  style,  that  vary 
along  dimensions  of  individual  differences. 

Population 

The  population  of  this  study  was  composed  of  students  enrolled  in 
the  area  of  Student  Development  at  Santa  Fe  Community  College.  The 
general  emphasis  of  these  courses  is  based  on  group  interaction.  The 
emphasis  is  on  the  individual  and  the  various  environments  (social, 
psychological,  or  physical)  one  experiences  during  a  day,  a  week  or  a 
month.     It  offers  the  student  an  opportunity  to  explore  and  examine  his 
values,  ideas,  perceptions,  and  attitudes  about  psycho-social  predica- 
ments as  well  as  problems  pertaining  to  educational -vocational  planning. 

Selection  of  Subjects 

In  selection  of  subjects  making  up  the  experimental  and  control 
groups,  this  study  used  the  GEFT  for  assignment  of  the  population  to 
field-independent  or  field-dependent  groups.     In  addition,  students 
were  assigned  to  control  or  experimental  groups  by  use  of  a  procedure 
that  uses  random  number  tables  (Snedecor  and  Cochran,  I967)  with  class 
rosters  to  insure  true  random  assignment  to  the  four  groups.     Use  of 
these  procedures  insured  random  assignment  and  eliminated  any  biasing 
due  to  group  assignment. 

Four  groups  of  a  minimum  of  twenty-two  subjects  were  formed  for 
this  proposed  study.    The  students  identified  as  field-independent  and 
exposed  to  SIGI   in  conjunction  with  the  behavioral  science  course  were 


the  experimental  group  #1;  students  identified  as  field-dependent  and 
exposed  to  SIGI  in  conjunction  with  the  behavioral  science  course  were 
experimental  group  #2;  students  identified  as  field- independent  and  re- 
ceiving only  the  behavioral  science  course  and  no  SIGI  treatment  were 
control  group  #1;  and,  students  identified  as  field-dependent  and  re- 
ceiving only  the  behavioral  science  course  and  no  SIGI  treatment  were 
control  group  #2,     Each  of  the  four  groups  had  ^he  vocabulary  section 
of  the  Nelson-Denny  Reading  Test  administered  in  conjunction  with  the 
Group  Embedded  Figures  Test  (GEFT)  and  only  the  Attitude  Scale  of  the 
Career  Maturity  Inventory  (CMl).    This  battery  of  three  instruments 
enabled  the  identification  of  field-independent  and  field-dependent 
cognitive  style,  the  estimate  of  reading  level  and  general  academic 
aptitude  as  shown  by  the  vocabulary  score,  and  the  initial  assessment 
of  career  maturity  prior  to  the  start  of  the  treatment. 

Controlling  for  Ability 

The  practice  of  good  experimental  design  has  always  required  that 
the  researcher  identify  the  dependent  (measured  or  criterion)  variable 
and  independent  variable  or  variables  prior  to  the  execution  of  the 
experiment  and  collection  of  data  (Snedecor  and  Cochran,  1S67).  Tradi- 
tionally, the  single  independent  variable  that  is  hypothesized  as  in- 
fluencing the  dependent  variable  was  allowed  to  vary  under  the  research- 
er's control,  and  any  other  variables  (organismic  or  environment)  that 
could  potentially  influence  the  dependent  variable  were  held  constant 

(Piutchik,  isy't). 

In  this  research  design,  one  variable  that  could  potentially  influ- 
ence the  dependent  variable  (change  in  career  maturity)   is  general  verbal 


ability  as  measured  by  performance  on  the  Nelson-Denny  Reading  Test. 
Cronbach  (1970)  has  discussed  research  showing  that  vocabulary  perform- 
ance has  high  predictive  validity  for  students  performance  in  general  • 
scholastic  endeavors.    A  wide  variety  of  general  academic  and  verbal 
skills  were  probably  used  by  the  students  during  use  of  SIGI.-^; 

It  is  important  to  insure  that  this  verbal  ability  (which  could 
influence  the  quality  of  the  student's  interaction  with  SIGl)  be  con- 
trolled.   The  verbal  ability  was  used  as  a  covariate  in  the  experiment 
and  was  not  allowed  to  interfere  with  the  influence  of  cognitive  style 
(the  independent  variable  under  manipulation)  by  statistical  means.  All 
subjects  performed  on  the  reading  test  at  the  pretest  administration. 
It  was  found  that  general  verbal  ability  correlated  with  cognitive 
style,  the  reading  test  score  was  used  to  adjust  group  means  in  the 
analysis  of  covariance  and  insured  an  unbiased  experiment.    For  example, 
if  the  field-independent  subjects  have  a  significantly  higher  mean  read- 
ing score  than  the  field-dependent  subjects,  this  would  constitute  a 
biased  representation  of  high  verbal  ability  (which  is  designed  to  hold 
constant)  to  confound  the  influence  of  the  independent  variable  (cognitive 
style)  upon  the  dependent  variable  (change  in  career  maturity).    The  use 
of  the  reading  score  as  a  covariate  removed  its  influence  from  the  exper- 
iment in  interaction  with  the  cognitive  style  factor  and  insured  that  the 
influence  of  cognitive  style  upon  career  maturity  was  observed  in  isola- 
tion.    This  allowed  the  maximum  generality  to  be  obtained  from  the 
Interpretation  of  the  results  of  this  investigation. 
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Experimental  Design 

The  various  tasks  in  the  research  program  prior  to  start  of  the 
treatment  were  displayed  as  follows: 


Behavioral 
Science  sections 
(STD  1100) 

#1 

#2 

#3 


Nel son-Denny 
Reading  Test 

X 

X 

X 

X 


Group  Embedded 
Figures  Test 

f 

X 
X 
X 


Career  Maturity 
Inventory 

X 

X 

X 

X 


From  these  initial  activities,  the  four  groups  previously  discussed 
wi 1 1  be  sel ected : 


SIGI 


No  SIGI 


Field- 

POSTTEST 

POSTTEST 

independent 

X 

0 

Field- 

POSTTEST 

POSTTEST 

dependent 

V 

0 

/\ 

Experimental 

Control 

Group 

Groups 

X  =  SIGI  and  Behavioral  Science  course. 
0  =  Behavioral  Science  course  only. 

It  should  be  noted  that  subjects  placed  into  any  one  of  the  four 
groups  had  an  equal  probability  a  priori  of  coming  from  any  one  of  the 
Student  Development  courses.    This  procedure  had  the  advantage  of  allow- 
ing a  random  assignment  of  students  from  each  Student  Development  course 
Into  the  four  groups  used  in  the  experiment.    This  served  to  reduce  a 
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potential  source  of  bias  and  to  contribute  to  the  validity  and  general iz- 
ability  of  the  results.     In  summary,  the  experimental  design  appeared  as 
f o 1 1 ows : 


Result  of  Group 

Group  Embedded  Figures  Test    Reading  Test    CHI    Treatment  CMI 


Experimental ^ 

Fi  el d- i  ndependent 

X 

X 

SIGi  X 

Experimental2 

Field-dependent 

X 

X 

SIGI  X 

Control ^ 

F i el d-i  ndependent 

X  • 

X 

No  SIGI  X 

Control _ 

Field-dependent 

X 

X 

No  SIGI  X 

Research  (Questions 

This  study  addresses  itself  to  the  following  four  issues: 

1.  What  is  the  relationship  between  students'  scores  on  the  Witkin's 
Group  Embedded  Figures  Test  and  the  pretest  administration  of  the  Crites' 
Career  Maturity  Inventory? 

2.  What  is  the  relationship  between  field-dependent  and  field- 
independent  orientation  and  the  value  profile  found  in  the  Values  section 
of  SIGI? 

3.  What  is  the  relationship  between  field-dependent  and  field- 
independent  orientation  and  cluster  of  occupations  found  in  the  Locate 
section  of  SIGI? 

k.    Which  of  the  two  factors — state  (SIGI  or  no  SIGI  treatment)  or 
trait  (field-independence  or  field-dependence) — contribute  the  most  to 
changes  in  career  maturity  when  students  are  in  a  behavioral  science 
course?    Does  one  of  the  factors  make  a  greater  contribution  to  changes 
in  career  maturity  or  is  there  an  organism  environment  interaction? 

Hypotheses 

HOp    There  will  be  no  significant  difference  between  field-dependent 
and  field-independent  groups  on  initial  career  maturity  score. 

H02:     There  will  be  no  significant  difference  between  field-dependent 
and  field-independent  groups  in  the  values  structure  found  in 
the  SIGI  Values  section. 

Ho^:    There  will  be  no  significant  difference  between  field-dependent 
and  field-independent  groups  on  clusters  of  occupations  found 
in  the  Locate  section  of  SIGI.  , 

Ho^:    There  will  be  no  significant  difference  between  field-dependent- 
independent  groups  upon  change  in  career  maturity  after  finish- 
ing SIGI  . 


Instrumentation 

The  Career  Maturity  Inventory  (CMI)  was  developed  by  John  0.  Crltes. 
It  was  designed  to  measure  the  maturity  of  attitudes  and  competencies 
necessary  for  realistic  career  decision-making  (Hansen,  197^).  (An 
earlier  discussion  is  on  page  29.} 

The  Group  Embedded  Figures  Test  (GEFT)  was  developed  by  Herman 
Witkin,  Philip  Oltman,  Evelyn  Raskin,  and  Steven  Karp.    The  GEFT  is  a 
perceptual  test.     It  was  designed  to  provide  an  adaptation  of  the  origi- 
nal  individually  administered  Embedded  Figures  Test  (EFT)  which  would 
make  possible  group  testing. 

The  GEFT  has  been  modeled  as  closely  as  possible  on  the  individually 
administered  EFT  with  respect  to  mode  of  presentation  and  format.     It  has 
18  complex  figures,  17  of  which  were  taken  from  the  EFT.     The  subject's 
task  on  each  trial   is  to  locate  a  simple  figure  within  a  large  complex 
figure  which  has  been  so  organized  as  to  obscure  or  embed  the  sought-after 
simple  figure.     Scores  on  the  GEFT  reflect  the  extent  of  competence  at 
perceptual  d i sembedd i ng .    The  underlying  stylistic  dimensions  were  formu- 
lated as  a  result  of  various  studies  on  perceptual   intellectual  perform- 
ances.   This  style  was  designated  field-independence  and  field-dependence. 
In  a  field-dependent  mode  of  perceiving,  perception  is  strongly  dominated 
by  the  overall  organization  of  the  surrounding  field.     In  the  field- 
independent  mode  of  perceiving,  parts  of  the  field  are  experienced  as 
discrete  from  organized  groups.    Thus,  students  who  disembed  more  figures 
accurately  score  high  on  this  test.    They  are  designated  field-independent 
Students  who  disembed  fewer  figures  score  low  on  this  test.    They  are 
designated  field-dependent  (Witkin  et  a1.,  1971). 
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Since  the  GEFT  is  a  speed  test,  an  appropriate  method 
of  estimating  reliability  is  the  correlation  between  parallel 
forms  with  identical  time  limits.     Correlations  betv'/een  the 
9-item  First  Section  scores  and  the  9-item  Second  Section 
scores  were  computed  and  corrected  by  the  Spearman-Brown 
prophesy  formula,  producing  a  reliability  estimate  of  .82 
for  both  males  (N  =  80)  and  females  (N  =  97).    These  reli- 
ability estimates  compare  favorably  with  those  of  the  EFT. 

The  correlations  between  GEFT  and  EFT  are  reasonably 
high,  particularly  for  men.     Correlations  between  GEFT  and 
the  Portable  Rod-Frame-Test  (PRFT)  and  correlations  between 
EFT  and  RFT  fall  toward  the  lower  end  of  the  range  of  corre- 
lations (Witkin  et  al.,  1971,  pp.  28-29). 

* 

The  Nelson-Denny  Reading  Test  was  developed  by  M.  J.  Nelson  and  E,  C 
Denny.    This  test  provides  a  measure  of  all  three  major  elements  of  read- 
ing ability:    vocabulary,  comprehension,  and  reading  rate.     Reading  plays 
a  significant  role  in  both  academic  and  professional  success  that  it 
merits  special  attention  and  consideration.     Studies  have  shown  that  in- 
dividuals with  high  ability  tend  to  be  higher  achievers  on  test  and  aca- 
demically perform  better  than  persons  with  low  ability.     (in  this  study, 
the  Nelson-Denny  was  used  to  control  for  ability.)    The  knowledge  of  how 
well  one  reads  can  help  make  decisions  about  education  and  vocational 
planning. 

Evidence  of  validity  may  be  judged  statistically  by  referring  to 
the  reliability  coefficients  and  correlations  with  other  measures,  such 
as  course  grades  and  scores  on  other  tests.     However,  the  most  convincing 
evidence  of  validity  must  come  from  personal  examination  of  the  test 
content  by  the  user.     Items  must  be  examined  one  by  one  to  see  if  it 
meets  local  objectives. 

The  split-halves  reliability  coefficient  is  the  most  commonly  used 
statistic  for  determining  test  reliability.  It  is  not  very  appropriate 
for  a  test  such  as  the  Nelson-Denny  Reading  Test  where  speed  plays  an 

t 

important  role  (Nelson-Denny,  1973). 
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Collection  of  Data 

In  addition  to -the  results  from  the  various  standardized  instruments 
used  in  this  study  (Nelson-Denny  Reading  Test;  GEFT;  and  the  CMl)  de- 
tailed information  wi 11  be  collected  during  the  student's  interaction 
with  the  computer  (SIGi).    The  SIGI  software  has  the  capacity  to  store 
detailed  records  of  each  student  interaction  with  the  computer  during 
use  of  the  SIGI  treatment.    This  detailed  data  collection  was  permitted 
during  the  course  of  the  research  and  individual  student  records  contain- 
ing the  students'  behavior  in  all  sections  of  the  system  v/as  controlled. 
Particularly  relevant  to  this  research  v/as  the  final  adjusted  values 
profile  the  student  obtains  at  the  end  of  the  Values  section  and  the 
recommended  job  lists  returned  by  SIGI  to  the  student  in  the  Locate 
section.    The  SIGI  software  creates  these  individual  files  during  student 
use  of  the  system  and  stores  them  on  the  disk.    The  Santa  Fe  SIGI  instal- 
lation has  the  software  required  to  interpret  these  files  and  produce 
the  Values  profile  and  selection  of  recommended  occupations  returned 
in  Locate.    The  data  from  the  Values  profile  and  job  selections  in 
Locate  were  used  in  this  study.  ■  •. 

Experimental  and  Control  Group  Procedures 

Subjects  for  the  two  experimental  groups  were  selected  from  the 
initial  population  pool  of  four  sections  of  courses  from  the  area  of 
Student  Development  at  Santa  Fe  Conmunity  College.     All  subjects  performed 
on  the  GEFT,  the  vocabulary  portion  of  the  Nelson-Denny  Reading  Test, 
and  the  CMl  at  beginning  of  data  collection.     Subjects  scoring  below  the 
four  group  median  on  the  GEFT  were  identified  as  field-dependent,  while 
those  scoring  above  the  median  were  identified  as  field-independent. 
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Half  of  the  group  was  randomly  assigned  to  experimental  group  #1  and 
received  the  SIGI  treatment  in  conjunction  with  class  instruction.  The 
remaining  half  of  the  field-independent  subjects  were  assigned  to  control 
group  #1  and  received  only  the  class  instruction. 

The  students  identified  as  field-dependent  were  used  to    form  another 
experimental  group.    Half  of  the  field-dependent  subjects  were  assigned 
randomly  to  experimental  group  #2  and  received  the  SIGI  treatment  con- 
current with  the  class  instruction.     The  remaining  field-dependent 
subjects  were  identified  as  control  group  #2  and  did  not  receive  any 
SIGI  treatment.    The  control  groups  received  only  class  instruction. 

Prior  to  the  administration  of  the  initial  battery  of  tests,  in- 
formed consent  forms  were  administered.     Students  who  had  had  any  previ- 
ous exposure  to  SIGI  were  identified  and  not  included  in  the  initial 
subject  pool  from  which  the  groups  were  selected.    This  precaution 
insured  that  no  students  with  previous  SIGI  exposure  appeared  in  the 
experimental  groups  or  control  groups. 

After  group  selection,  both  control  groups  began  using  the  SIGI 
system  while  participating  in  the  class  instruction.  Concurrently, 
the  two  control  groups  participated  in  class  instruction  and  were  asked 
to  refrain  from  the  use  of  SIGI  during  the  experimental  period.  Near 
the  end  of  the  term,  all  four  groups  performed  for  a  second  time  on  the 
Career  Maturity  Inventory.    The  progress  made  in  SIGI  was  monitored  for 
both  experimental  groups  and  all  students  were  encouraged  to  finish  the 
entire  six  subsections  of  SIGI.     The  computer  automatically  stored  de- 
tailed records  of  each  experimental  subject's  interaction  with  the  SIGI 
system. 


Data  Analysis  '    ;  .  ' ' 

Data  analysis  procedures  for  eacii  of  the  four  hypotheses  were  dis- 
cussed separately,    A  minimum  alpha  value  of  .05  (allowing  a  35%  con- 
fidence interval)  was  assumed  for  successful  rejection  of  all  Mull 
hypotheses.  •  • 

HOj:    There  will  be  no  significant  difference  between  field-dependent 
and  field-independent  groups  on  initial  career  maturity  score. 

■ 

This  hypothesis  was  tested  with  a  one-way  analysis  of  variance 
(Snedecor  and  Cochran,  1967).    The  population  was  divided  into  field- 
independent  and  field-dependent  classifications  after  the  initial  battery 
of  tests.    The  identification  of  each  subject  as  field-independent  and 
field-dependent  defined  the  two  levels  of  the  independent  variables  used 
for  the  analysis  of  variance.    The  dependent  variable  was  the  initial 
pretest  CM  I  score. 

H02:    There  will  be  no  significant  difference  between  field-dependent 
and  field-independent  groups  in  the  values  structure  found  in 
the  Values  section  of  SIGI. 

This  hypothesis  was  tested  by  using  a  multivariate  discriminant 
analysis  (Harris,  1975).    A  discriminate  analysis  was  appropriate  for 
the  testing  of  the  hypothesis  of  no  difference  between  groups  when 
multiple  dependent  variables  comprise  the  phenomenon  being  measured. 
The  values  profile  in  SIGI  has  eight  dimensions.     Raw  scores  from  each 
student's  value  profile  was  restandardized  relative  to  the  full  subject 
pool  to  connect  for  restrictions  of  range  and  insure  that  the  assumptions 
of  the  discriminant  analyses  are  met.    The  standardized  measures  will 
then  be  used  in  a  two-group  discriminant  analysis.    The  discriminant 
analysis  tested  for  which  value  dimensions,  if  any,  are  able  to  reliably 
distinguish  (discriminate)  between  the  f i el d- i ndependent  and  the  field- 
dependent  groups  using  SIGI. 


Ho^:    There  will  be  no  significant  difference  between  field-dependent 
and  field-independent  groups  on  clusters  of  occupations  found 
in  the  Locate  section  of  SIGI. 

This  hypothesis  was  tested  by  using  a  2  x  C  contingency  table  analy- 
sis (Snedecor  and  Cochran,  I967).    This  generalization  of  Chi -square 
analysis  allowed  the  proportion  of  one  group  (field-independent)  that 
is  pointed  to  a  particular  occupation  in  Locate  section  to  be  compared, 
with  the  proportion  of  another  group  (field-dependent)  for  which  the 
Locate  section  suggests  that  same  occupation.    This  multidimensional 
technique  allowed  one  contingency  table  to  be  constructed  with  the  two 
groups  as  one  dimension  and  the  number  of  occupations  being  compared  as 
the  other  dimension.    A  finding  of  significance  in  the  full  table  (2  x  C) 
allowed  the  investigator  to  perform  the  binomial  distribution.  This 
form  of  hypothesis  testing  was  suitable  for  data  covered  using  a  nominal 
level  of  measurement  (Kirk,  I969). 

Ho^^:    There  will  be  no  significant  difference  between  field-dependent 

and  field-independent  groups  upon  change  in  career  maturity 
,         after  finishing  SIGI  and  the  behavioral  science  course. 

This  hypothesis  was  tested  by  using  a  two  factor  fixed  effects  analy- 
sis of  covariance  (Snedecor  and  Cochran,  1967).    All  data  from  the  con- 
tingency scaled  indices  (Nelson-Denny  Reading  score,  CM!  pre  and  post) 
were  assembled  for  each  of  the  four  groups.    There  was  no  need  to  trans- 
form any  raw  data  to  meet  the  assumptions  of  the  analysis  of  covariance. 
The  CMI  post  score  was  the  dependent  measure.    There  were  two  covariates: 
the  CMI  prescore  and  the  Nelson-Denny  vocabulary  score.    The  two  inde- 
pendent variables  each  had  two  levels  (field-dependent  vs.  field- 
independent  and  the  SIGI  treatment  vs.  no  SIGI  treatment  control  group). 
The  two  independent  variables  were  orthogonal   (fully  crossed). 
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The  sources  of  variation  included  in  the  analysis  of  covariance  were 
as  follows: 

1 .  Covar  i  ates 

A.  Nelson-Denny  Reading  Test 

B.  CMI  pretest 

2.  Main  Effects 

A.  Treatment  IS  I G I /control  group)  ' 

B.  Cognitive  style  (field-dependence-independence) 

3.  Interaction 

A.  Treatment  x  cognitive  style 

B.  Residual   (error  term) 

This  analysis  tested  the  appropriateness  of  the  covariates,  the 
effects  of  the  presence  or  absence  of  the  treatment  separately,  the 
effects  of  cognitive  style  separately,  and  the  interaction  of  the 
treatment  (state)  and  cognitive  style  (trait). 

Limits  to  Generality 

Campbell  and  Stanley  (1963),  in  discussing  experimental  and  quasi - 
experimental  design  in  the  social  sciences,  have  identified  internal  and 
external  threats  to  validity  as  posing  the  primary  limits  to  the  inter- 
pretability  of  experiments.     Internal  threats  to  validity,  such  as  the 
effect  of  the  presence  or  absence  of  the  treatment  and  the  effects  of 
any  interaction  between  the  treatment  and  cognitive  style,  were  controlled 
by  the  use  of  the  2x2  pretest-posttest  control  group  design.    The  2x2 
analysis  of  covariance  allowed  CMI  changes  to  be  studied  for  significant 
effect  while  controlling  for  the  effects  of  the  treatment.    The  design 
allowed  for  the  effect  of  cognitive  style  upon  CMI  changes  to  be  studied 
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independently.    Campbell  and  Stanley  have  mentioned  that  the  pretest- 
posttest  control  group  design  of  which  this  research  design  is  a  factorial 
extension.     It  controlled  for  the  following  internal  threats  to  validity: 
history,  maturation,  testing,  instrumentation,  regression,  selection, 
experimental  mortality  and  interaction  of  selection,  and  maturation. 

The  fundamental  question  posed  by  external  validity  is  to  what  popu- 
lations, settings,  treatment  variables,  and  measurement  variables  can 
the  observed  effects  be  generalized?    Specifically,  to  what  group  of 
students  and  classroom  conditions  might  the  findings  of  this  research 
design  be  applicable?    Whereas  the  quality  of  internal  validity  determines 
the  limits  of  the  precision  of  the  experimental  design  and  testing  of 
effects,  the  factors  subsummed  under  external  validity  could  have  limited 
the  meaningful Iness  of  the  experiment  in  its  practical  application.  This 
research  considered  not  only  the  effects  of  an  environmental  treatment 
upon  changes  in  career  maturity,  but  it  also  studied  the  effects  of  a 
cognitive  style  dimension  upon  changes  in  career  maturity.     In  this  way, 
such  internal  and  external  threats  to  validity  and  generality  were  mini- 
mized. 

The  addition  of  the  cognitive  style  factor  allows  the  researcher 
to  consider  the  effects  of  an  individual  difference  dimension  upon 
changes  in  career  maturity.    This  cognitive  style  dimension  could  have 
interacted  with  the  treatment  to  produce  the  maximum  gain  in  career 
maturity.     The  inclusion  of  this  factor  allowed  the  knowledge  gained 
from  the  study  to  be  generalized  to  a  larger  domain  than  vyould  be  the 
case  if  any  individual  traits  or  aptitudes  of  the  subjects  were  not 
being  considered.     Previous  research  on  career  maturity  and  computer 
assisted  guidance  (Pyle,  1977;  Devine,  I976;  Sampson,  I978)  failed  to 


52 

consider  any  individual  differences  in  dimensions  such  as  cognitive 
style  and  hence  suffered  from  a  decrease  domain  of  generality  relating 
to  this  research. 

Maximum  generality  of  the  results  of  this  research  required  several 
assumptions:     (l)    The  students  in  the  four  sections  of  classes  from 
Student  Development  were  representative  of  the  freshman  population  at 
Santa  Fe  Community  College  and  similar  schools.    This  was  necessary 
for  results  to  be  readily  general izabl e  to  freshmen  populations  at 
schools  such  as  Santa  Fe  Community  College.     (2)    The  time  limits  im- 
posed upon  the  completion  of  the  experiment  did  not  mask  any  effects 
that  may  have  occurred.    The  variability  within  the  groups  on  the  CMI 
measures  were  similar  (homogenous)  enough,  the  analysis  of  covariance 
was  capable  of  detecting  sufficient  changes  in  the  control  group. 


CHAPTER  IV 
THE  FINDINGS 


Pretest  Performance 

The  research  was  conducted  and  the  data  collected  according  to  an 
approved  research  design.    The  pretest  instruments  consisted  of  the 
Nelson-Denny  Reading  Test,  the  Career  Maturity  Inventory  (CMl),  and  the 
Group  Embedded  Figures  Test  (GEFT) .    The  two  hundred  subjects  enrolled 
in  Behavioral  Science  and  Career  Development  courses  at  Santa  Fe  Commu- 
nity College  responded  on  the  pretest  instruments  prior  to  the  initiation 
of  the  SIGI  treatment  for  the  SIGI  group.    The  results  obtained  on  the 
GEFT  were  used  to  classify  subjects  into  the  field-dependent  and  field- 
independent  groups. 

The  full  subject  pool  had  pretest  performance  that  was  characterized 
by  an  average  GEFT  score  of  17-7  with  a  standard  deviation  of  10.7.  The 
standard  error  of  the  mean  was  .76.    The  mean  CMl  score  was  3^.3  with  a 
standard  deviation  of  7-9  and  a  standard  error  of  5.6.    The  Nelson-Denny 
Reading  Test  mean  score  was  18.3,  the  standard  deviation  was  16. 69  with 
a  standard  error  of  1.2. 

The  entire  group  of  students  was  divided  Into  four  separate  groups 
as  determined  by  the  results  on  the  GEFT  and  was  assigned  into  SIGI 
(treatment)  and  No  SIGI    (control)  groups.     Of  the  entire  subject  pool, 
98  were  assigned  to  the  SIGI  treatment  and  each  sugject  was  required  to 
complete  the  SIGI  system.     For  this  treatment  group,  the  mean  pre-CMI 
score  was  33-5,  with  a  standard  deviation  of  8.9  and  a  standard  error  of 
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.90.    The  mean  GEFT  score  was  20.1  with  a  standard  deviation  of  11.3 
and  a  standard  error  of  1.2.    The  Nelson-Denny  Reading  Test  score  averaged 
23.2  with  a  standard  deviation  of  18.3  and  a  standard  error  of  1.9. 

The  mean  value  of  the  GEFT  (17-7)  was  used  to  determine  assignment 
to  field-dependent  or  field-independent  groups.     Subjects  with  GEFT 
scores  of  less  than  l8  were  designated  as  field-dependent,  while  subjects 
with  GEFT  scores  of  18  and  over  were  designated -as  field-independent. 
Subjects  designated  as  field-dependent  members  of  the  treatment  group 
were  exposed  to  SIGI.    This  group  numbered  k]  and  consisted  of  26  fe- 
males and  15  males.    The  mean  pre-CMi  score  was  31.5  with  a  standard 
deviation  of  8.8  and  standard  error  of  l.'f.    The  mean  Nelson-Denny  Read- 
ing Test  score  was  18.4  with  a  standard  deviation  of  9-7  and  standard 
error  of  1.6.    The  equivalent  Santa  Fe  Community  College  percentile 
reading  Nelson-Denny  Reading  Test  score  was  in  the  37th  percentile. 
The  field-dependent  treatment  group  had  a  mean  GEFT  score  of  8.1^1  with 
a  standard  deviation  of  A. 7  and  a  standard  error  of  .7. 

The  subjects  found  to  have  a  field-independent  cognitive  style 
numbered  57-    This  group  consisted  of  25  females  and  32  males.  These 
field-independent  subjects  had  a  pre-CMI  mean  score  of  35.1  with  a 
standard  deviation  of  8.9  and  a  standard  error  of  1.2.    The  Nelson-Denny 
Reading  Test  score  averaged  26.7  (equivalent  to  the  58th  percentile  per- 
formance at  Santa  Fe  Community  College)  with  a  standard  deviation  of  22.1 
and  a  standard  error  of  3.I.    The  mean  GEFT  for  this  field-independent 
treatment  (SIGl)  group  vias  28.7  v/ith  a  standard  deviation  of  6.8  and  a 
standard  error  of  .9- 

Of  the  tv;o  hundred  subjects  in  the  ehti  re  subject  pool ,   102  were 
assigned  to  No  SIGI   (control)  groups.    The  group  of  controls  (as  of  yet 
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unclassified  by  cognitive  style)  obtained  a  mean  score  of  33.6  on  the 
pre-CM!  score  witii  a  standard  deviation  of  6.7  and  a  standard  error  of 
,66.     The  mean  Helson-Denny  Reading  Test  score  was  1^^.]  with  a  standard 
deviation  of  13-8  and  a  standard  error  of  measurement  of  1.37.  The 
mean  GEFT  score  was  15.4  with  9.0  standard  deviation  and  .89  standard 
error. 

Next,  these  control  subjects  were  assigned  to  their  field-dependent 
and  field-independent  groups.    The  field-dependent  control  subjects  (56 
in. number)  were  30  females  and  26  males  with  a  mean  pre-CMI  score  of 
32.9  with  a  standard  deviation  of  7.0  and  a  standard  error  of  .Sk.  The 
Nelson-Denny  Reading  Test  mean  score  was  10.8  with  a  standard  deviation 
of  8.6  and  a  standard  error  of  1.2.    This  was  equivalent  to  the  Santa  Fe 
Community  College  reading  vocabulary  percentile  score  of  16.    The  average 
GEFT  score  for  this  group  was  8.3  with  a  standard  deviation  of  k.3  and  a 
standard  error  of  .65.  .  -       *  /"i^^ 

A  total  of  ^46  field-independent  control  subjects  were  identified 
with  28  females  and  I8  males.    The  mean  pre-CMI  score  was  37.3  with  a 
standard  deviation  of  5.^7  and  standard  error  of  .81.    The  average 
Nelson-Denny  Reading  Test  score  was  17. 8  with  a  standard  deviation  of 
17.67  and  a  standard  error  of  2.6,  which  corresponds  to  a  Santa  Fe  Com- 
munity College  percentile  of  3^*  for  reading  ability.     The  average  GEFT 
score  was  23.9  with  a  standard  deviation  of  .57  and  a  standard  error  of 
.45. 

Posttest  Performance 

At  the  conclusion  of  the  experiment,  the  subjects  in  all  four 
groups  were  required  to  perform  again  on  the  CMI .     The  field-independent 


56 

SIGI  group  had  a  mean  post-CMI  score  of  38. S  with  a  standard  deviation 
of  h.8  and  a  standard  error  of  .o**.  The  CM!  change  score  (pre-CMI  ad- 
ministration subtracted  from  the  post-CMI  administration)  was  3.56  for 
the  field-independent  SIGI  group  with  a  standard  deviation  of  6.7,  The 
field-independent  No  SIGI  group  had  a  mean  post-CMI  score  of  36.9  with 
a  standard  deviation  of  6.0  and  standard  error  of  .88.  The  CMI  change 
score  was  -.Al  with  a  standard  deviation  of 

The  field-dependent  SIGI  group  had  a  mean  post-CMI  score  of  35.2 
with  a  standard  deviation  of  6.5  and  a  standard  error  of  1.02.  The 
mean  CMI  change  score  was  3.6  with  a  standard  deviation  of  6.5.  The 
field-dependent  No  SIGI  group  had  a  mean  post-CMI  score  of  33.7  with 
a  standard  deviation  of  6.6  and  a  standard  error  of  .87.    The  average 
CMI  change  score  was  .71  with  a  standard  deviation  of  k.2. 

The  preceding  results  are  summarized  by  Table  1. 

TABLE  1 
Summary  of  Test  Results 


Field- 
dependent 
No  SIGI 

Field- 
dependent 
SIGI 

Field- 
i  ndependent 
No  SIGI 

Field- 
independent 
SIGI 

Number  of  subjects 

56 

41 

46 

57 

Female  {%) 

30(5^f) 

26(63) 

28(61) 

;  25(44)  ; 

Male  {%) 

26(i>6) 

15(37) 

18(39) 

32(56)  ' 

Nelson-Denny  Reading 

Test  score 

10.83 

18.39 

17.86 

26.67 

Pre-CMI  score 

32.96 

31.51 

37.34 

35.05 

Group  Embedded  Figures 

Test  score 

8.30 

8.14 

23.97 

28.71 

Post-CMI  score 

33.67 

35. 19 

36.93 

38.61 

CMI  change     (post  -  pre) 

+  .71 

+3.68 

-  .41 

+3.56 
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Sex  Differences  in  Performance 
on  Test  Results 


Previous  research  (\7itkin  et  al.,  1975;  Darlington,  1978)  found  sex 
differences  in  cognitive  style.     Females  are  often  found  to  have  slightly 
lower  scores  on  measures  of  field-independence-dependence  than  males. 
Table  2  is  a  summary  of  test  performance  classified  by  treatment  group 


versus  control  group  and 

sex. 

TABLE 

2 

,              Summary  of  Test  Performance  Classified  by 

Sex 

Fema 1 e 

Fema 1 e 

Male 

Male 

SIGI 

No  SIGI 

SIGI 

No  SIGI 

Number  of  subjects 

51 

58 

CMI  pretest 

35.^3 

3^.75 

31.55 

35.18 

Nelson-Denny  Reading 

Test  score 

2A.19 

22.06 

13.56 

GEFT  scores 

18.88 

15.77 

21  .kk 

]k.8k 

CMI  posttest 

37.33 

3^.86 

37.02 

35.52 

CMI  change  (post  -  pre) 

+1 .90 

+  .10 

+5.'i6 

+  .3'» 

The  109  females  in 

the  research  had  an  average 

GEFT  score 

of  17.23 

and  the  91  males  had  an 

average  of 

18.25.    These  findings  are 

consi  stent 

with  sex  differences  found  in  previous  research.     Sex  differences  in 
verbal  ability  as  measured  by  the  Nelson-Denny  Reading  Test  occurred  in 
the  other  direction  with  the  female  subjects  having  an  average  vocabulary 
score  of  I8.O6  and  the  males  having  an  average  score  of  16.99. 

The  experimental  design  called  for  use  of  the  Nelson-Denny  Reading 
Test  score  to  control  for  possible  confounding  due  to  verbal  ability. 
Collection  of  the  Nelson-Denny  reading  scores  allowed  for  such  statisti- 
cal control  when  the  analysis  was  conducted  to  test  the  hypotheses. 
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Results  of  Hypotheses  Testing 

Hypothesis  I 

Ho^ :    There  will  be  no  significant  difference  between  field-dependent 
and  field-independent  groups  on  initial  CMI  scores. 

This  null  hypothesis  was  rejected.     It  was  tested  using  a  three  fac- 
tor fixed  effects  analysis  of  variance.    The  three  factors  were  group 
(SIGI,  No  SIGl),  cognitive  style  (field-independent,  field-dependent}, 
and  sex  (male,  female).    The  analysis  of  variance  was  implemented  by 
using  the  general  linear  model  procedure  (Barr  et  al . ,  1976).    The  results 
of  this  analysis  are  displayed  in  Table  3. 

TABLE  3 

Analysis  of  Variance  with  Pretest  CMI 
Score  as  Dependent  Variable 


(a) 


Source  of 

Degrees 

Sum  of 

Mean 

F 

variat  ion 

of  freedom 

squares 

square 

value 

PR  >  F 

Model 

7 

1426.38 

203.76 

3.52 

.0015 

Error 

1S2 

11117.03 

57.90 

Corrected  total 

199 

(b) 

Source  of 

Degrees  of 

Type  1 

variat  ion 

freedom 

sum  of  squares  F 

val  ue 

PR  >  F 

Group 

93.772 

1  .62 

.20 

Sex 

l'»3.521 

2.i*8 

.11 

Style 

816.798 

1^4.11 

.0002 

Group  X  Sex 

36A.585 

6.30 

.0129 

Sex  X  Style 

.ifl8 

.01 

.93 

Group  X  Style 

.006 

.00 

.99 

Group  X  Sex  x  Style 

7.279 

.13 

.72 
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The  analysis  of  variance  resulted  in  an  f  ratio  of  lA.11  upon  1 
and  192  degrees  of  freedom.    The  alternative  hypothesis  of  a  significant 
group  difference  is  accepted  with  a  confidence  interval  of  99.981  (an 
alpha  level  of  .0002)  which  is  substantially  greater  than  the  35%  inter- 
val that  is  required.    The  mean  pre-CMI  score  for  the  field-dependent 
group  was  32.35  and  the  pre-CMI  score  for  field-independent  groups  was 
36.08.    The  intercorrelation  for  the  entire  sample  between  the  pre-CMI 
and  the  GEFT  was  .29.    This  regression  is  significant  for  200  subjects 
but  it  only  explains  8%  of  their  common  variance. 

This  result,  that  cognitive  style  does  correlate  with  higher  ini- 
tial levels  of  career  maturity,  suggests  that  the  field-independent 
subjects  either  brought  a  greater  level  of  career  maturity  to  the  ex- 
periment or  they  were  more  able  to  identify  the  underlying  constructs 
of  career  maturity  as  measured  by  the  CMI .    A  rapid  grasp  of  the  under- 
lying construct  of  career  maturity  could  explain  the  higher  CMI  scores. 
Such  a  grasp  of  the  construct  and  subsequent  higher  scores  does  not 
necessarily  mean  that  the  independent  higher  scores  consistently  behave 
in  a  more  career  mature  fashion.     This  comparison  of  initial  CM!  scores 
was  also  conducted  to  substantiate  the  appropriateness  of  the  use  of  an 
analysis  of  covariance  for  the  testing  of  Hypothesis  iV,     Finding  that 
cognitive  style  groups  do  differ  on  the  initial  level  of  the  dependent 
variable  (the  CMI),  suggests  that  the  analysis  of  covariance  is  appro- 
priate (Kirk,  1969;  Campbell  and  Stanley,  19o3).     Specifically,  the 
treatment  of  choice  is  to  use  the  posttest  administration  of  the  CMI 
as  the  dependent  variable  and  to  use  the  pretest  CMI  as  one  of  the 
covariates  in  the  full  factorial  analysis  of  covariance  model.  This 
procedure  is  recommended  more  highly  than  an  alternative,  such  as  an 
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often  used  procedure  which  uses  the  change  score  (in  this  case,  post- 
CMI  minus  the  pre-CMl)  as  a  dependent  variable. 

An  examination  of  the  analysis  of  variance  table  will  also  show 
that  no  other  classification  of  subjects,  except  a  group  x  sex  inter- 
action on  the  pre-CMl  showed  any  significant  differences  on  the  pre-CHI. 
There  were  no  effects  for  treatment  group  (SIGI  versus  No  SIGl),  sex  or 
any  other  interaction  upon  pre-CMl.    The  group  x  sex  interaction  was 

f 

significant  at  an  alpha  level  of  .013  with  an  f  ratio  of  6.30.  The 
female  SIGI  classification  had  a  mean  pre-CMl  score  of  35.^3;  the  mean 
pre-CMl  scores  for  the  male  SIGI,  female  No  SIGI,  and  male  No  SIGI  clas- 
sifications were  31-55,  3^1.75,  and  35.18,  respectively. 
Hypothes is  II  »  ' 

J. 

H02:    There  will  be  no  significant  difference  between  field-dependent 
and  field-independent  groups  in  the  values  structure  found  in 
the  Values  section  of  SIGI. 

This  null  hypothesis  was  rejected.     It  was  tested  using  a  two-group 

discriminant  analysis  and  using  only  SIGI   (experimental)  subjects.  The 

data  from  the  individual  student  records  was  collected  from  the  Valueg 

variable  in  the  SIGI  system  as  recorded  by  the  computer  during  the 

students'  use  of  SIGI.    The  Valueg  contains  the  10  restricted  value 

weights  that  the  subject  has  selected  and  made  to  sum  to  kO  after  the 

SIGI  values  game.    These  data  were  taken  from  the  computer  after  the  SIGI 

group  had  finished  SIGI.     By  using  this  two-group  discriminant  analysis 

(Harris,  1975),  the  field-independent  values  profile  formed  one  group 

and  the  field-dependent  values  profile  formed  a  second  group.    This  is 

a  multivariate  technique  which  tests  for  the  similarity  of  the  two  groups 

based  upon  scores  for  a  multiple  number  of  var i abl es--as  in  the  10  SIGI 

values.    A  significant  result  for  a  two-group  discriminant  analysis  means 
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that  the  two  groups  represent  different  profiles.     Also,  the  results 
can  be  used  to  classify  unknown  observations  into  the  appropriate  group 
membership  based  upon  profile  variables. 

The  result  of  the  discriminant  analysis  v^as  such  that  Null  Hypothe- 
sis II  was  rejected  at  an  alpha  level  of  .0002  (a  confidence  interval 
of  99.98?).    This  resulted  from  a  chi-square  value  of  99.41  with  55 
degrees  of  freedom.     Figure  1  displays  the  restricted  value  weights 
(SIGI  variable  Value^)  for  field-dependent  and  field-independent  groups. 
The  discriminate  analysis  shows  these  two  profiles  to  be  statistically 
different. 

The  discriminant  analysis  procedure  in  A  Users  Guide  to  the  Statis- 
tical  Analysis  System  next  applies  the  classifiable  criteria  just  de- 
veloped to  the  original  observations  and  classifies  each  observation. 
The  number  of  "misses"  gives  a  ratio  of  accuracy.    Table  k  is  the  dis- 
play of  group  membership  and  classification  for  each  of  the  observations, 
Group  one  is  the  field-dependent  SIGI  group  and  group  tv>;o  is  the  field- 
independent  SIGI  group. 

The  discriminant  analysis  classified  56  of  the  63  observations 
correctly  for  a  correct  classification  score  of  89°^.     The  next  table 
(Table  5)  shows  the  mean  values  profile  for  field-independent  and  field- 
dependent  groups  as  returned  from  the  raw  values  weights  in  Value^. 
(The  data  in  this  table  are  the  same  shown  in  Figure  1.) 
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FIGURE  1 


Comparison  of  Value  Profiles  for  Field-Deoendent  and 
Field-Independent  Groups  Restricted  Value  Weights  (VALg) 
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TABLE  if 

Discriminant  Analysis  on  the  Field-Dependent 
and  Field- Independent  SIGI  Subjects 


Observation 


From 
group 


Posterior  probability  of 
Classified  membership  in  group: 

into  group   1  2 


1 
2 

3 

k 

5 
6 
7 
8 

9 
10 

n 

12 
13 
14 
15 
16 

17 
18 

19 

20 
21 
22 
23 
2k 
25 
26 

27 
28 

29 
30 
31 
32 
33 
34 
35 
36 

37 
38 
39 
40 
41 
42 
43 
44 
45 

cont  inued 


2 

2 
9 

2 
2 
2 
2 

2 
2 
2 
2 
2 
2 


2* 


2* 


2* 


2 
2 
2 
2 

2 
2 
2 
2 
2 
2 
2 


0.9S88 

0.9777 

0.8765 

0.9601 

Q.  9^169 

0.9^33 

0.9996 

0.99^*8 

0.99^9 

0.9999 

0.h]37 

0.7096 

0.9831 

0.9973 

0.8835 

0. 95^+9 

0.8352 

0.7130 

1 .0000 

0.9774 

0.6553 

1 .0000 

1 .0000 

0.9990 

0.99^*0 

0.1277 

1 .0000 

0.9996 
0.9965 
0.8174 
0.2073 
0.9^*85 
0.0035 
0.8412 
0.0079 

0.0^*91 

0.3885 
0. 132& 
0.2880 

0.0000 
0.0000 

0.2803 
0.0151 
0.0510 
0.2533 


0.0012 

0.0223 
0.1235 
0.0399 
0.0531 
0.0517 

0.0004 

0.0052 
0.0051 

0.0001 
0.5363 
0.2904 
0.0169 
0.0027 
0. 1 165 
0.0451 
0.1148 
0.2870 

0.0000 

0.0226 
0.3447 

0.0000 
0.0000 
0.0010 

0.0060 
0.8723 

0.0000 
0.0004 

0.0035 
0. 1825 

0.7927 
0.0515 

0.9965 
0. 1588 
0.9921 
0.9509 
0.6115 
0.8&74 
0.7120 

1 .0000 
1 .0000 

0.7197 
0.9349 
0.9490 
0.7467 


TABLE  k  continued 


Observat i on 

From 
group 

Class! f ied 
into  group 

Posterior 
metnbersh 
1 

probabi 1 i  ty  of 
ip  in  group: 
2 

4o 

2 

2 

0.^9^6 

0.505^* 

2 

2 

0.3335 

0.6665 

!,Q 

2 

2 

0.0119 

0.9881 

2 

1* 

0.5309 

0.^*691 

2 

2 

0. 1 690 

0.8310 

51 

0% 

2 

2 

9-0579 

0.9^21 

52 

2 

2 

0. 1 199 

0.8801 

53 

2 

2 

0.0733 

0.9267 

54 

2 

1* 

0.5992 

0.i»008 

55 

2 

2 

0.113^ 

0.8366 

50 

e. 

2 

0.0009 

1 .0000 

57 

2 

2 

0.5766 

58 

2 

2 

0.0023 

0.9977 

59 

2 

2 

0.'4652 

0.53't8 

60 

2 

1* 

0.7817 

0.2183 

61 

2 

2 

.  0.0198 

0.9802 

62 

2 

2 

0.0000 

1 .0000 

63 

2 

2 

0.0078 

0.9922 

JL 

MIsclassif ied  observation. 
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TABLE  5 

Restricted  SIGI  Value  Weights 


Value 

N 

Mean 

Standard 
dev  i  a  t  i  on 

Mini  mum 
va  1  ue 

May  \  mlim 
i  iQ /\  1  Ilium 

va  1  ue 

Fiel d-dependent 

Income 

32 

4.75000000 

1.70388550 

0. 

,00000000 

7. 

00000000 

Prest  i  ge 

32 

3. 12500000 

1.38540782 

1 . 

,00000000 

5. 

00000000 

1 nuepenuence 

'k  3 1250000 

1.55413081 

1  . 

,  U'J'JOOUOO 

Q 

0. 

00000000 

Helping  others 

32 

't.  93750000 

2.29919341 

0. 

.00000000 

8. 

,00000000 

Secur I ty 

32 

4.^3750000 

1.8654;;.58 

'0. 

,00000000 

8. 

00000000 

va  r 1 e  cy 

5^ 

3.75000000 

1 .7780 J 178 

1  . 

00000000 

0 
0. 

00000000 

LeaQerbii  <  p 

3. 15525000 

1.77998505 

0, 

00000000 

7. 

r\  r\  f\  r\  r\  r\  ^  r\ 

00000000 

1 n  Lc  res  l 

19 

5.0S250000 

1 .72154282 

(J. 

00000000 

Q 

0. 

r\  r\  r\  c\  f\  r\  r\  f\ 

00000000 

Lc 1 5u  re 

3.43750000 

1 .56447456 

f\ 

0 . 

00000000 

6 . 

00000000 

ta  r 1 y  en  t  ry 

3.09375000 

1 .83794020 

0. 

00000000 

0 

0. 

00000000 

Fie  Id- independent 

"  y 

Income 

31 

4.58064516 

1 .40888120 

2. 

00000000 

8. 

00000000 

Prestige 

31 

3.19354839 

1 .79665160 

0. 

00000000 

7. 

00000000 

Independence 

31 

4.38709677 

1 .64676237 

0. 

00000000 

8. 

00000000 

ncipiiig  OLfitir b 

1 1 

4.51612903 

2.42034388 

U . 

00000000 

8. 

00000000 

Secur i  ty 

31 

3.87096774 

1 .49982078 

0. 

00000000 

7. 

00000000 

Variety 

31 

4.41935484 

1 .43234525 

2. 

00000000 

8.00000000 

Leadersh  i  p 

31 

3.70967742 

1.77376339 

0. 

00000000 

7. 

00000000 

1  nterest 

31 

5.45161290 

1 .36231934 

3. 

00000000 

8. 

00000000 

Lei  sure 

31 

3.67741935 

1 .62043403 
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00000000 

6. 

00000000 

Early  entry 

31 

2.06451613 

1 .45912037 

0. 

00000000 

4. 
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These  value 

wei 

ghts  for  the 

full  group  with  both  field- 

independent 

and  field-dependent  subjects  combined,  is  as  follows  in  Table  6: 


TABLE  6 

Restricted  Value  Vteights  for  Full  Sample 


Value 

N 

Mean 

Standard 
deviation 

Mini  mum 
val  ue 

Maximum 
value 

Income 

63 

4.66666667 

1.55542754 

0 

.00000000 

8. 

,00000000 

Prest  i  ge 

63 

3.15873016 

1 .5883278B 

0, 

.00000000 

7. 

.00000000 

1  ndependence 

63 

4.34920635 

1 .58784425 

0, 

.00000000 

8. 

00000000 

Helping  others 

63 

4.73015873 

2.35006074 

0. 

.00000000 

8. 

00000000 

Secur  i  ty 

63 

4. I5873OI6 

1.70583769 

0, 

. 00000000 

8. 

00000000 

Variety 

63 

4.07936503 

1 .63925226 

1 , 

.00000000 

8. 

00000000 

Leadersh  i  p 

63 

3.42857143 

1.78446951 

0. 

.00000000 

7. 

00000000 

Interest 

63 

5.25396825 

1.55509832 

0. 

,00000000 

8. 

00000000 

Le  i  sure 

63 

3.55555555 

1 .583969S8 

0. 

00000000 

5. 

00000000 

Early  entry 

63 

2.58730159 

1 .72354781 

0. 

00000000 

8. 

00000000 
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These  mean  restricted  value  weights,  for  all  63  subjects,  are  very 
close  to  the  value  weights  Sampson  et  a1.   (1978)  obtained  for  a  large 
national  sample  of  SIGI  users  from  both  two  year  and  four  year  schools. 
This  agreement  between  the  values  profiles  obtained  from  the  large 
national  sample  and  the  present  study  Is  additional  evidence  of  the 
representativeness  of  our  current  sample.     A  more  detailed  discussion 
comparing  the  values  profile  for  the  current  sample  with  the  large 
national  sample  will  follow  in  the  next  chapter. 
Hypothesis  I  I  I 

Ho^:     There  will  be  no  significant  differences  between  the  field- 
dependent  and  field-independent  on  clusters  of  occupations 
found  in  the  Locate  section  of  SIGI. 

This  null  hypothesis  was  accepted.     It  was  tested  using  a  2  x  C 
Chi-square  contingency  analysis  (Snedecor  and  Cochran,  I9S7)   in  the  SAS 
system.    A  tabulation  of  occupations  returned  from  Locate^  for  both  of 
the  cognitive  style  groups  in  SIGI   is  shown  in  Table  7.  .  j 

Next,  the  computer  was  used  to  breakdown  the  full  tabulation  into 
the  2  X  90  contingency  table  used  for  testing  Hypothesis  111.    Table  7 
is  a  display  of  the  contingency  table.    The  field-dependent  subjects  are 
group  one  and  the  field-Independent  subjects  are  group  two.     The  Chi- 
square  test  applied  to  the  full  2  x  90  table  failed  to  show  any  signifi- 
cant differences  between  the  two  groups  on  the  full  set  of  occupations 
returned  from  Locate^  in  the  Locate  section  of  SIGI.     Specific  occupa- 
tions were  returned  significantly  more  often  for  a  particular  cognitive 
style.    These  are  shown  in  Table  8. 


TABLE  7 

Tabulation  of  Occupations  Returned  from 
Locatejij  for  Both  Groups 
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cont  i  nued 
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TABLE  7  continued 


Occupation 


SIGI 
Occupat  ion 
Number 


Frequency  Percentage 


Psycholog  i  st 

Refiabi  U  tat  ion  Counselor 
Real  Estate  Agent 
Nurse,  Registered 
Respiration  Therapist 
Retail  Store  Manager 
Recreation  Worker 
Systems  Analyst 
Soil  Conservationist 
School  Counselor 
Social  Service  Aide 
Speech  Path./Audiologist 
Social  V/ori<er 
Tool  and  Die  Maker 
Teacher,  Elementary  School 
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Veterinarian 
Teacher,  Art 

Biology 
Bus  iness 

English/Language  Arts 
Foreign  Language 
History/Social  Studies 
Industrial  Arts 
Mathematics 
Physical  Education 
Physical  Science 
Aerospace  Engineer 
Fi  ref ighter 
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Optometrist 
Teacher,  Preschool 
Teacher,  Special  Education 
Construction  Inspector 
Hospital  Administrator 
Physician's  Assistant 
Nursing  Assistant 
Teacher,  Vocational/Technical 
Food  Science/Technologist 
Television  Producer 
Interpreter/Translator  ,  : 
Legal  Assistant 
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Teacher , 
Teacher, 
Teacher , 
Teacher , 
Teacher, 
Teacher, 
Teacher, 
Teacher , 
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n  Q4t; 

19^ 

■» 
J 

n  ';A7 

195 

4 

n  7*^6 

u .  / 

197 

7 

198 

1 
1 

n  1  Rq 

■3 
J 

U.  po/ 

202 

21 

204 

1 
1 

n  1  Rq 

20? 

14 

Z  •  OH  / 

208 

9 

'J  0/0 

21 1 

1 

1 

212 

10 

1  Ron 

215 

n  7R 

217 

7 

1    '2'J  5 

220 

9  iiC7 

/ .  Hi)/ 

221 

7 

222 

1  T 

9  9^ift 

223 

1  1 

1  1 

9  n7Q 

22k 

c 
J 

225 

1  n 

1  Ran 

226 

1  n 

1  Ran 

227 

c 

J 

228 

q 

1    7fl  1 

229 

11 

9  n7Q 
Z  .  U/3 

231 

1 

1 

0  1  Rq 

232 

0 

234 

1 

O.I89 

236 

17 

3.214 

237 

2 

0  ■?7R 
'J  0  /  0 

238 

9 

1 .701 

239 

4 

0.756 

242 

1 1 

2.073 

243 

2 

0.378 

246 

1 

0.189 

248 

18 

3.403 

251 

4  . 

-  0.756 

252 

0.378 

253 

3 

0.567 

254 

3 

0.567 

• 

* 

526 

100.000 

69 


TABLE  3 

Selection  Comparison  for  Occupations  V/ith  Significant 
Selection  Differences  by  Cognitive  Style  Groups 


OffiinAt" !  on 

number 

Description 

Field-depend. 

Times 
selected  % 

F  i  el d- i  ndep . 

T  i  mes 
selected  % 

Total 
1 1  mes 
selected 

12A 

Clergy 

8 

h2 

1  1 

58 

19 

129 

Dentist 

5 

28 

13 

72 

18 

159 

Physician 

8 

i»0 

12 

60 

20 

202 

School  Counselor 

8 

ko  ' 

12 

60 

20 

220 

Art  Teacher 

8 

62 

5 

38 

13 

248 

Voc./Tech.  Teacher 

10 

59 

7 

k] 

17 

The  differences  in  selection  rates  of  the  six  occupations  by  the 
cognitive  style  groups  shown  in  Table  8  are  explained  by  the  weights 
that  the  field-dependent  and  field-independent  groups  attached  to  early 
entry.    The  selection  differences  by  the  field-independent  and  field- 
dependent  groups  are  significant  at  the  p  <  .05  level  or  better  for  all 
six  of  the  occupations.    These  results  were  obtained  from  a  Chi-square 
with  89  deg  rees  of  freedom.    As  shown  in  Table  5,  the  mean  vjeight  for 
early  entry  for  the  field-dependent  was  3-09,  with  a  value  of  7.06  for 
the  field-independent  group.    Also,  the  mean  value  weights  for  high 
income  were  4.75  and  4.58  for  the  field-dependent  and  field-independent 
groups,  respectively.    The  value  v/eights  for  the  early  entry  value 
significantly  (much  higher  for  the  field-dependent  subjects)  and  the 
value  weights  for  high  income  do  not  differ  significantly.     These  two 
values  are  the  most  determinant  of  occupational   selections  returned  in 
the  Locate  section  of  SIGI.     Both  groups  valued  high  income,  thereby 
eliminating  that  difference  between  the  two  groups  from  the  occupational 
sort  in  Locate.     The  f i e 1 d- i ndependent  subjects  were  not  as  concerned  as 
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the  f i'eld-depependent  subjects  with  early  entry.     So,  the  computer 
returned  the  occupations  of  clergy,  dentist,  physician,  and  school 
counselor  to  the  field-independent  groups  more  often.     Also,  the  compu- 
ter returned  the  occupations  of  art  teacher  and  vocat ional /techn i cal 
teacher  to  the  field-dependent  group  significantly  more  often  than  to 
the  field-independent  group.     Here,  the  desire  to  avoid  additional  edu- 
cation (as  felt  by  the  field-dependent  subjects)  accounted  for  the 
selection  differences  found  in  occupational  choice  for  these  six  occu- 
pations.   As  a  result,  the  SIGI  system  returned  occupational  selections 
to  research  subjects  in  a  manner  that  was  not  consistent  with  expectations 
based  upon  cognitive  style. 
Hypothesis  IV 

Hoi^:    There  will  be  no  significant  difference  between  field-dependent 
and  field-independent  groups  upon  change  in  career  maturity 
after  finishing  SIGI  and  behavioral  science  and  career  develop- 
ment courses. 

This  null  hypothesis  was  accepted.     It  was  tested  in  two  stages. 
The  first  stage  involved  testing  for  significant  group  differences  on 
ending  levels  of  career  maturity  rather  than  changes  in  career  maturity 
after  exposure  to  SIGI  or  control  treatments.     in  this  way,  the  influence 
of  cognitive  style  could  be  most  thoroughly  tested  in  relation  to  ending 
levels  of  career  maturity  and  then  changes  in  career  maturity.    The. test 
for  effects  upon  changes  in  career  maturity  was  done  with  an  analysis  of 
covariance  as  discussed  in  Chapter  III.    This  procedure  involved  using 
the  three  factor  fixed  effects  analysis  of  covariance  with  the  dependent 
variable  being  the  CMI  post  score  and  two  covariates.    The  two  covariates 
were  the  CMI  pretest  and  the  Nelson-Denny  Reading  Test  scores.    The  analy- 
sis of  covariance  was  used  in  preference  t'o  simple  analysis  of  variance 
with  the  CMI  change  score  as  the  dependent  variable.     The  procedure  used 
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here  of  using  the  post-score  as  dependent  variable  is  a  procedure  by 
Kirk  (1969)  and  Campbell  and  Stanley  (I963). 

Campbell  and  Stanley  (1963,  p.  23)  state  that  "the  most  widely 
used  acceptable  test  is  to  compute  for  each  group  pretest-posttest  gain 
scores  and  to  compute  a  t  between  experimental  and  control  groups  on 
these  gain  scores.     Randomized  'blocking'  or  'leveling'  on  pretest 
scores  and  the  analysis  of  covariance  are  usually  preferable  to  simple 
gain-score  comparisons." 

The  fixed  factors  used  as  classification  variables  in  the  analysis 
of  covariance  were  cognitive  style  group  (field-dependent  and  field- 
independent),  treatment  group  (SIGi,  Mo  SIGl),  and  sex  (male,  female). 
The  fully-crossed  three  factor  model  allowed  for  the  testing  of  all 
first  order  interactions  (treatment  group  by  sex,  treatment  group  by 
cognitive  style,  and  sex  by  cognitive  style)  and  the  one  second  inter- 
action.   Use  of  such  a  model  allov>/ed  for  the  testing  of  the  influence 
of  the  state  variable  (treatment  group)  versus  the  trait  variable  (cog- 
nitive style)  upon  the  level  of  final  career  maturity.     Sex  differences 
were  also  studied  with  this  model.    The  analysis  of  covariance  results 


are  shown 

in  Table  9- 

TABLE  9 

Analysis  of  Covariance  Upon  Final 
of  Career  Maturity 

Levels 

(a) 

Dependent 

variable:  Post-CMI 

Source 

Degrees  of 
freedom         Sum  of  squares 

F 

Mean  square      value      PR  >  F 

Model 

9           iHl6, 13^55311 

^57. 3^*828368    2k.l5  0,0001 

Error 

182  3^32.98523855 

18.86255626 

Corrected 

total      191        ys'ig.  11979167 

cont  i  nued 


TABLE  9  continued 


(b) 


Source 

Degrees  of 
freedom 

Type  1 
sum  of  squares 

F  value 

PR  >  F 

Main  Effects: 

Group 

1 

197. 170118A6 

10.45 

0.0015 

Sex 

1 

0. 17531349 

9.01 

0.9233 

C       1  o 

o  ty  1  e 

1 

pop . uoyH^up 1 

i  1  ,  Uz 

0. 0001 

Interactions : 

Group  X  Sex 

1 

66.2A9143II 

3.51 

0.0S25 

Group  X  Style 

1 

8.42239509 • 

0.45 

0.5048 

Sex  X  Style 

1 

0.55535125 

0.03 

0.8640 

Group  X  Sex  x  Styl 

e  ) 

10.39670886 

0.55 

0.4588 

Cover i  ates : 

Pre-CMI 

1 

3I94.67526A2O 

169.37 

0.0001 

Pre-Nel son-Denny 

Reading  Test 

1 

53.A20328lij 

2.83 

0.0941 

The  main  effects  of  treatment  group  and  cognitive  style  both  produced 
significant  results.    The  f  value  for  the  full  model  was  24.25  on  9  and 
102  deg  rees  of  freedom  with  an  alpha  level  of  .0001.     The  clearly  signifi- 
cant results  for  the  cognitive  style  group  factor  (f  ratio  of  31.02)  allow 
recognition  of  cognitive  style  and  SIGI  as  associated  with  final   level  of 
career  maturity.    The  treatment  group  factor  (SIGI,  No  SIGl)  also  produced 
significant  results  with  a  f  ratio  of  10.45,  resulting  in  an  alpha  level  of 
.0015  (a  confidence  interval  of  99.85°i).    An  examination  of  the  analysis 
of  variance  table  shows  that  the  main  effects  factor  of  sex  was  not  signifi- 
cant.    No  interactions  produced  significant  results  at  the  .05  (95%  confidence 
interval)  level  or  better. 

The  summary  of  the  post-CMI   score  is  shown  in  Table  10  for  both  levels 
of  treatment  SIGI,  No  SIGI,  and  cognitive  style. 
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TABLE  10 

Post-CMI  Score:    Treatment  by  Cognitive  Style 


SIGI 

No  SIGI 

Cognitive 
style  means 
for  post-CMI 

Field-dependent 

35.19 

33-67 

3^.31 

Field- independent 

38.61 

36.93 

37.86 

Treatment  means  for 
post-CMI 

37.18 

35.1^f 

36.1i» 

Null  Hypothesis  IV  was  tested  using  a  fixed  effects  analysis  of 
variance  with  the  same  factors  as  discussed  previously  for  the  testing 
of  the  final   levels  of  career  maturity.    The  analysis  of  variance  was 
used  to  test  the  effects  of  cognitive  style  and  SIGI  upon  changes  in 
career  maturity. 

Table  11   is  a  similar  2  by  2  display  for  both  levels  of  treatment 
(SIGI,  No  SIGI)  and  style  (field-dependent,  field-independent).  In 
this  table,  the  CMI  change  score  (pre  and  post)   is  shown. 


CMI  Change  Score: 

TABLE  11 
Treatment 

by  Cognitive 

Style 

SIGI 

No  SIGI 

Cognitive 
style  means 
for  CMI  change 

Fi  el d-dependent 

+  3.68 

+  .71 

+  .97 

F  i  el d- i  ndependent 

+  3.56 

-  .k] 

Treatment  means  for 


CMI  change  +  3.6l  '  +  .20 


The  above  table  of  CMI  change  scores  shows  a  clear  effect  of  SIGI 
for  changing  career  maturity  regardless  of  cognitive  style.     The  great- 
est improvement  in  career  maturity  was  observed  in  the  field-dependent 
group  that  was  exposed  to  SIGI.     This  could  be  attributed  to  the  lower 
initial  levels  of  career  maturity  associated  with  the  field-dependent 
group;  this  group  had  the  greatest  potential  for  change. 

The  results  for  the  post-CMI  scores  (Table, 10)  show  that  cognitive 
style  and  SIGI  combine  to  produce  the  group  with  the  greatest  ending 
level  of  career  maturity.     However,  this  group  having  higher  pretest 
career  maturity  did  not  show  the  greatest  change  in  career  maturity 
by  virtue  of  exposure  to  SIGI.    The  analysis  of  covariance  showed  these 
ending  levels  of  career  maturity  to  be  determined  by  significant  treat- 
ment (SIGI)  and  cognitive  style  (field-independent)  effects.  These 
effects  are  not,  in  a  statistical  sense,  interactive  because  no  inter- 
action effects  were  produced  with  significant  f  ratios.    The  following 
table  is  the  analysis  of  variance  results  upon  the  CMI  change  score  by 
cognitive  style,  sex,  and  treatment.    These  results  require  that  vie  do 
not  reject  Null  Hypothesis  IV.     Cognitive  style  did  not  significantly 
influence  the  effectiveness  of  SIGI   in  improving  career  maturity. 


TABLE  12 

Analysis  of  Variance  Upon  Change  Score 
(a)  ' 


Dependent 

variable:  Change 

Source 

Degrees  of 
freedom 

Sum  of  squares 

Mean  sauare 

F 

value      PR  >  F 

Model 

7 

9^5.28055934 

135.04009^19 

4.A7  0.0001 

Error 

192 

syg't.sg^sAo&D 

30.18017886 

Corrected 

total  199 

6739.87500000 

cont  i  nued 


■•A 
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TABLE  12  continued 


(b) 


Source 

Degrees  of 
freedom 

Sum  of  squares 

F  value 

PR  >  F 

Main  Effects: 

Group 
Sex 
*;  fv  1 

o  L  y  1  c 

1 

1 

1 
1 

945.28065934 
175.42549252 

Z/  .HOi5oD9oO 

19.22 
5.81 
0.91 

O.OOOl 
O.OI69 
0.341 1 

Interact  ions : 

Group  X  Sex 
Sex  x  Style 
Group  X  Style 
Group  X  Sex  x 

1 

1 
1 

Style  1 

156.59988448 
4.75099180 
0.93406831 ' 
0. 14032914 

5.19 
0.16 
0.03 
0.00 

0.0238 
0.6920 
0.8605 
0.9442 

The  analysis  of  variance  shows  that  there  is  no  significant  effect 
for  cognitive  style.     Cognitive  style  does  not  directly  influence  the 
efficiency  of  SIGI  for  changing  career  maturity.     SIGI   is  shown  to  be 
clearly  effective  for  changing  career  maturity  as  measured  by  the  CMI 
regardless  of  cognitive  style.    There  is  a  significant  effect  for  sex 
upon  changes  in  career  maturity  and  the  effects  of  SIGI  and  sex  do  inter- 
act somewhat.    Table  13  shows  the  mean  CMI  change  scores  by  treatment  and 
sex. 


TABLE  13 

CMI  Change  Scores  by  Sex  and  Treatment 


Male 

Female 

Treatment 
means  for 
CMI  change 

SIGI 

+  5.46 

+  1.90 

+  3.61 

No  SIGI 

+  .34 

+  .10 

+  .20 

Sex  mean  for 
CMI  change 

+  3.00 

+  .95 

+  1.87 
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Male  SIGI  users  experienced  the  greatest  change  in  career  maturity. 
Male  control  subjects  also  had  higher  levels  of  change  than  did  female 
controls.    Thus,  the  influence  of  the  environmental  state  (SIGI  treatment) 
was  clearly  more  pronounced  than  the  influence  of  the  mediating  variable  ■ 
(trait)  of  cognitive  style  in  changing  career  maturity. 


CHAPTER  V 
DISCUSSION  OF  FINDINGS  AND 
COUNSELING  IMPLICATIONS 


Methodological  Background 

The  present  research  investigated  the  influence  that  cognitive  style 
had  upon  the  effectiveness  of  a  System  of  Interactive  Guidance  and  Infor- 
mation (SIGI)   in  improving  career  maturity.     Previous  research  (Pyle, 
1977;  Devine,  1976;  Sampson,  1978)  did  not  consider  any  individual  dif- 
ference dimension,  such  as  cognitive  style.    Pyle  compared  the  effective- 
ness of  the  computer  based  vocational  guidance  tool   (SIGl)  with  a  struc- 
tured classroom  activity  (ACADEM)  for  improving  career  maturity.  Career 
maturity  was  measured  by  Crites'  Career  Maturity  Inventory.    Pyle  found 
that  the  SIGI  treatment  did  produce  improvement  in  career  maturity  while 
the  ACADEM  activity  was  not  effective.     Devine  studied  the  effectiveness 
of  SIGI   improving  career  maturity;  again,  using  the  CMI  attitude  scale, 
finding  no  conclusive  evidence  that  SIGI  was  a  positive  influence  on 
career  maturity  as  measured  by  the  CMI.     Sampson  studied  the  effective- 
ness of  SIGI   in  influencing  career  development  when  used  in  combination 
with  various  levels  of  counselor  intervention.    Sampson  did  not  use  the 
CMI  as  a  dependent  variable.     Sampson's  study  also  produced  equivocal 
results  with  no  clear  effectiveness  established  for  the  SIGI  treatment. 

A  major  assumption  guiding  the  present  research  was  that  an  indi- 
vidual difference  dimension  (such  as  cognitive  style)  must  be  recognized 
and  granted  equal  prior  status  as  a  possible  determinant  of  career 
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maturity  or  career  development.    There  is  no  reason  to  assume  tiiat  indi- 
vidual differences  along  such  dimensions  of  cognitive  or  perceptual  style 
would  not  exert  any  influence  upon  the  effectiveness  of  a  treatment. 
However,  that  assumption  (that  the  student  be  viewed  as  a  passive  recip- 
ient of  a  treatment)  seems  to  have  been  implicit  in  the  three  studies 
cited  above,     if  a  factor  of  individual  difference  had  been  considered 
(such  as  cognitive  style),  more  conclusive  resu,lts  of  either  a  confirm- 
atory or  d i sconf i rmatory  nature  might  have  been  obtained  from  the  above 
mentioned  research.     Even  if  an  individual  difference  dimension  was  not 
a  substantial  determinant  of  career  maturity,  it  is  most  likely  that 
such  a  trait  would  influence  the  effectiveness  of  an  environmental  treat- 
ment.   Viewed  in  this  way,  an  individual  difference  dimension  such  as 
cognitive  style  would  function  as  a  mediating  variable.    V/hen  the 
existence  of  a  possibly  strong  mediating  variable  is  suspected  in  a 
subject  pool,  proper  experimental  design  dictates  that  such  a  variable 
be  isolated  and  controlled  for  in  a  systematic  way.     One  proper  method 
is  to  group  subjects  according  to  their  status  on  the  mediating  variable 
(as  with  our  field-independent  and  field-dependent  subjects),  and  to 
have  all  levels  of  such  a  classification  occur  within  all  levels  of  the 
treatment  (experimental,  control).    This  is  the  procedure  that  was 
followed  in  the  present  research;  no  such  control  over  possible  mediat- 
ing variables  was  exerted  in  the  above  mentioned  research.     Sex  differ- 
ences were  also  controlled  for  and  this  method  resulted  in  a  fully 
factorial  model  with  all   levels  of  cognitive  style,  sex,  and  treatment 
being  studied  in  combination.     Such  a  model  allowed  a  more  conclusive 
examination  of  the  independent  and  interactive,  if  any,  effects  of  a 
mediating  psychological  trait  (cognitive  style),  sex  differences,  and 
environmental  manipulation  (treatment). 
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In  the  design,  execution,  and  interpretation  of  this  research,  the 
research  subject  has  been  viev;ed  as  an  active  processor  of  information 
rather  than  a  "black-box"  that  receives  inputs  and  return  outputs  to 
the  environment.     Such  an  orientation  has  insured  that  the  present  re- 
search was  constructed  in  such  a  way  that  allo-wed  the  effects  of  the 
treatment  to  be  studied  with  the  influence  of  the  mediating  variable 
of  cognitive  style.    This  approach  is  the  more  consistent  with  an  infor- 
mation processing  approach  (Meisser,  1976)  to  the  study  of  psychological 
processes.     Because  the  SIGI  treatment  is  implemented  in  a  manner  that 
makes  explicit  use  of  a  decision-making  model   (Katz,  197^*),  it  was  most 
appropriate  to  study  the  influence  of  an  information  processing  style 
(cognitive  style)  upon  the  effectiveness  of  that  treatment. 

Summary  of  Findings 

The  present  research  produced  the  following  conclusive  results: 

1.  A  positive  correlation  exists  between  degree  of  field-independence 
and  initial   (pretest)   level  of  career  maturity  as  measured  by  the 
CMI.    A  positive  correlation  was  also  found  with  career  maturity 
and  verbal  ability.  ' 

2.  Value  preferences  are  different  for  field-dependent  and  field- 
independent  individuals.    The  average  field-dependent  values 
profile  is  significantly  different,  as  shown  by  a  discriminant 
analysis,  from  the  average  field-independent  values  profile. 

3-    The  SIGI  system  returned  occupational  selections  to  research  sub- 
jects in  a  manner  that  was  not  fully  consistent  with  expectations 
based  upon  cognitive  style;  but,,  which  was  concordant  with  find- 
ings from  a  related  study  (Darlington,  1978). 


k.     SIGI  was  clearly  effective  of  improving  career  maturity  regard- 
less of  cognitive  style.     Hov/ever,  field-dependent  subjects  ex- 
perienced the  most  growth  in  career  maturity  after  exposure  to 
SIGI.    This  suggests  a  possible  asymptotic  or  other  nonlinear 
relation  between  initial  level  of  career  maturity  and  effective- 
ness of  the  SIGI  treatment. 
Cognitive  style  and  the  SIGI  treatment  were  both  significantly  asso- 
ciated with  the  ending  levels  of  career  maturity.    This  association  with 
ending  levels  was  independent  of  the  results  found  for  the  improvement 
in  career  maturity  discussed  above  and  remained  significant  v/hen  the  pre- 
test levels  of  career  maturity  were  controlled  for. 

A  significant  sex  difference  was  found  for  the  change  in  career 
maturity.    The  male  subjects  experienced  the  greatest  gain  in  career 
maturity  after  exposure  to  SIGI   (again,  regardless  of  cognitive  style). 
There  was  also  somewhat  of  a  sex/treatment  interaction  in  which  cognitive 
style  was,  again,  not  directly  related. 

Interpretation  of  Findings 

The  initial  level  of  career  maturity  was  found  to  be  significantly 
related  to  cognitive  style.    The  field-independent  subjects  could  be 
expected  to  more  quickly  recognize  the  responses  to  items  on  attitude 
questionnaires  that  make  up  a  construct,  such  as  career  maturity.  This 
propensity  toward  faster  recognition  follows  from  higher  analytical 
abilities  and  results  in  a  greater  speed  of  recognition  for  the  responses 
that  are  indicative  of  career  maturity.    Also,  career  maturity,  as  meas- 
ured by  Crites'  Attitude  Scale  (1973),  requires  attitudes  and  competencies, 
such  as  decision-making,  analysis,  and  independence  of  thought,  that  are 
less  comfortable  for,  though  not  lacking  in,  field-dependent  subjects. 
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The  mean  value  profile  for  the  f i el d- i ndependent  subjects  was  found 
to  be  significantly  different  from  the  values  profile  of  the  field- 
dependent  subjects.     The  value  weights  for  the  full  sample  were  shown 
in  the  previous  chapter  as  were  the  weights  for  the  field-dependent  and 
field-independent  SIGI  groups.     Sampson,  Stripling  and  Pyle  (1978)  re- 
ported on  the  value  preferences  of  a  national  sample  of  over  3,^5^  SIGI 
users.     The  fol1ov;ing  table  compares  the  value  preferences  for  the  full 
SIGI  group,  both  field-independent  and  field-dependent  combined,  from 
the  present  research  with  the  value  profile  of  the  large  national  sample 
(N  =  3,65**)   in  the  Sampson  et  al  .  study.         '   '  •   '  J 

TABLE  1^1 

Comparison  of  Value  Profiles  of  Local  Research 
Sample  and  Large  National  Sample 


Values 

National  mean 

Local  mean 

Di  screpancy 

Interest  field 

5.'i3 

5.25 

-  .18 

High  income 

k.ee 

-  .08 

Secur i  ty 

A. 58 

A. 15 

-  M 

Helping  others 

kAk 

+  .29 

1 ndependence 

k.iik 

-  .10 

Variety 

k.32 

k.07 

-  .25 

Lei  sure 

3.40 

3.55 

+  .15 

Leadership 

3.39 

3.^2 

+  .03 

Prestige 

3.05 

3.15 

+  .09 

Early  entry 

2.16 

2.58 

+  .h3 

Although  some  disagreement  does  exist  between  the  two  samples,  the 
profiles  are  largely  common.    The  greatest  difference  occurs  v/ith  early 
entry,  security,  variety,  and  helping  others.    The  current  sample  was 
more  concerned  with  early  entry,  despite  the  fact  that  this  was  also 
their  lowest  rated  value,  and  helping  others  than  was  the  national  sample. 
The  loca  1  sample  was  less  concerned  about  job  security  and  variety. 
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These  differences  in  value  structure  could  be  partially  accounted 
for  by  consideration  of  the  educational  status  and  geographical  location 
of  the  samples.    The  national  sample  had  a  longer  proportion  of  four- 
year  college  students  and  students  from  Western  and  Northern  geographical 
areas . 

Results  of  the  discriminant  analysis  showed  that  the  values  profiles 
between  the  field-dependent  and  field-independent  groups  were  different 

f 

and  could  be  used  to  reliably  classify  persons  into  either  the  field- 
dependent  or  field-independent  groups  about  BS%  of  the  time  when  the 
cognitive  style  was  unknown.     Both  groups  (dependent  and  independent) 
had  very  similar  weights  for  high  income,  prestige,  and  independence. 
Field-dependent  subjects  found  helping  others,  security,  and  early  entry 
to  be  more  important  than  did  the  field-independent  subjects.  Field- 
independent  subjects  valued  variety,  leadership,  interest  field,  and 
somewhat,  leisure  time  more  than  did  the  field-dependent  subjects. 

These  value  differences  are  in  agreement  with  the  results  of 
Darlington's  research  in  which  field-dependent  subjects  had  the  higher 
value  weight  for  helping  others  and  the  field-independent  subjects  had 
the  highest  mean  weights  for  independence. 

Previous  research  (Darlington,  1978)  extensively  investigated  the 
relation  betv;een  cognitive  style  and  the  subjects'  behavior  in  the 
Locate  section  of  SIGI.    A  consensus  of  opinion  about  cognitive  style 
(Witkin  et  al.,  1975)  had  developed  with  expectations  about  occupational 
interests  and  occupational  choice.    The  bulk  of  the  research  outlined 
in  the  V/itkin  review  that  had  dealt  with  cognitive  style  and  occupational 
interests  and  choice,  had  been  conducted  wi th  standard  occupational 
interests  surveys,  such  as  the  Strong  Vocational   Interest  Blank  (SVIB)  or 


83 


the  Strong-Campbell   Interest  I nventory  (SC I  1} .    These  instruments  were  used 
for  finding  value  structures  which  were  later  classified  by  cognitive  styl 
It  was  from  research  of  this  general  form  that  the  expectations  about 
cognitive  style  and  occupational  choice  developed.     Darlington's  re- 
search produced  expected  matches  between  cognitive  style  and  occupational 
choice  in  SIGI   in  some  instances,  but  not  in  others.     The  results  of  the 
present  research  were  equally  equivocal.    An  explanation  of  this  is 
offered  here. 

The  SIGI  system  makes  occupational  choices  based  upon  values  and 
specifications  by  using  a  fixed  algorithm.    This  algorithm  operates  in 
such  a  manner  that  many  students'  value  weights  and  specifications  for 
high  income  and  early  entry  determine,  to  a  change  extent,  classes  of 
occupations  that  are  left  off  of  occupation  lists.    This  exclusion  on 
the  basis  of  values  and  weights  for  early  entry  and  high  income  operates 
regardless  of  the  weights  of  the  remaining  portions  of  the  value  structure 
This  had  the  effect  of  keeping  many  occupations,  that  are  concordant  with 
field-dependent  style,  off  the  occupation  lists  of  field-dependent  sub- 
jects in  the  Locate  section.    This  same  effect  operates  to  put  some  of 
these  occupations  that  might  be  expected  to  fall  on  the  lists  of  field- 
dependent  subjects  onto  the  lists  of  field-independent  subjects. 

For  example,  the  research  of  V/itkin  et  a1.  had  suggested  that  the 
occupations  of  clergy  and  school  counselor  would,  in  terms  of  day-to-day 
work  activities,  be  concordant  with  a  field-dependent  style.  Likewise, 
the  occupations  of  art  teacher  and  vocational/technical  teacher  would  be 
expected  to  be  more  concordant  with  field-independence.     Our  results 
showed  that  SIGI  returned  the  occupat i ons , of  clergy  and  school  counselor 
significantly  more  often  to  field-independent  than  to  field-dependent 


subjects.     Despite  the  occupational  appropriateness  of  these  vocations 
for  field-dependent  subjects,  the  SIGI  system  rejected  many  field- 
dependent  subjects  during  the  occupational  sort  in  Locate  because  of 
the  early  entry  value.    The  mean  value  of  3,09  for  early  entry  was 
sufficiently  high  to  keep  the  clergy  and  school  counselor  occupations 
off  the  list  of  field-dependent  students. 

Of  equal  value  in  explaining  the  results  to  Hypothesis  III  would 
be  the  fact  that  very  few  occupations  in  SIGI   (or  elsewhere)  seem  to 
exist  that  have  a  heavy  emphasis  upon  a  people  orientation  and  a  very 
low  emphasis  upon  a  data  interpretation.     It  vjould  be  expected  that 
field-dependent  students  would  have  a  low  propensity  for  occupations 
requiring  apprehension  of  large  amounts  of  abstract  information  (data) 
but  have  a  high  affinity  for  occupations  requiring  social  contact  (people). 
An  examination  was  made  in  the  Dictionary  of  Occupational  Titles  (DOT)  of  the 
data/people  requirements  of  the  occupations  in  our  SIGI  group  (both  field- 
dependent  and  field-independent)  that  were  returned  five  or  more  times. 
Table  15  displays  the  results. 


TABLE  15 

Returned  SIGI  Occupations  Classified  by 
DOT  Data-People  Orientation 


High  data,  high  people 


High  data,  low  people 


Lovi  data,  lov;  people 


Bank  Officer 
Veternar ian 
Clergy 
Optometrist 
Denti  St 

Hospital  Administrator 

Lawyer 

Physician 

Public  Health  Specialist 
Psycholog  i  st 

Rehabilitation  Counselor 
School  Counselor 
Speech  Pathologist 


Aerospace  Engineer 
Archi  tect 
Civil  Engineer 
Home  Economist 
Industrial  Engineer 
Li  brar ian 

Labor  Relations  Specialist 
Medical  Records  Administrator 
Occupational  Therapist 
Political  Scientist 
Physical  Therapist 
Nurse 

Art  Teacher 


Teacher 
Biology 
Business 
Engl i  sh 

Foreign  Language 
Hi  story 

Industrial  Arts 
Math 

Physical  Education 
Sc  ience 

Special  Education 

Voc/Technical 

Elementary  Education 
Pol i ce  Officer 
Pilot 

Recreation  Worker 
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Note  that  there  was  no  classification  for  low  data,  high  people. 
This  reflects  a  selection  pressure  toward  individuals  with  cognitive  . 
restructuring  skills,  as  in  field-independent  types,  even  for  occupa- 
tions that  require  a  high  degree  of  social  contact  during  day-to-day 
activities.     This  same  selection  factor  operates  in  SIGI   in  the  occupa- 
tional sort  in  the  Locate  section. 

The  results  obtained  from  this  research  showed  the  influence  of 

* 

cognitive  style  upon  the  posttest  (ending)  levels  of  career  maturity. 
The  significant  association  of  cognitive  style  and  SIGI  upon  the  ending 
levels  of  career  maturity  remain  after  the  analysis  of  covariance  con- 
trolled for  the  initial  pretest  levels  of  the  CMI .     Examination  of  the 
posttest  means  on  the  CMI  for  each  of  the  four  groups  shows  the  follow- 
ing ordinal  comparison  of  cognitive  style  and  treatment  combinations: 

SIGI  No  SIGI  SIGI  No  SIGI 

field-independent   >   field-independent   >   field-dependent   >  field-dependent 
post  CMI  mean:  post  CMI  mean:  post  CMI  mean:  post  CMI  mean: 

38.61  36.93  35.19  33.67 

These  means  shov/  that  field- independence  and  SIGI  were  significantly  asso- 
ciated with  the  ending  levels  of  cognitive  style;  the  field-independent 
subjects  occupied  the  two  highest  cells  on  the  posttest.     The  above  means 
are  posttest  means  which  were  used  in  the  analysis  of  covariance  as  the 
dependent  variable.    The  analysis  of  covariance  adjusts  expected  cell 
means  of  the  dependent  variable  according  to  across-cell   levels  of  the 
covariates;  the  mean  square  values  are,  thus,  adjusted  for  regression 
effects  between  the  dependent  variable  and  covariates  before  the  f  ratios 
are  calculated  (Snedecor  and  Cochran,  I967). 
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If  an  examination  of  the  change  scores  is  made,  the  following  vector 
of  means  is  generated: 

SIGI  SIGI  No  SIGI  No  SIGI 

field-dependent    >  field-independent    >   field-dependent    >   f iel d- i ndependent 
CMI  change:  CMI  change:  CM!  change:  CMI  change: 

+  3.68  +  3.56  +  .71  -  .'♦I 

This  shows  that  SIGI  v/as  clearly  effective  in  promoting  career  matur- 
ity.    Both  of  the  highest  cells  occur  with  the  SIGI  treatment.    The  control 
(No  SIGI)  groups  occupied  the  two  lowest  positions  in  the  vector  of  mean 
change  scores,  the  field-dependent  groups  who  had  initially  lower  CMI 
scores  could  be  expected  to  show  the  greatest  gains.    The  performance  of 
all  four  groups  on  the  CMI   is  displayed  in  Figure  2.     Study  of  the  change 
scores  show  that  SIGI  was  clearly  effective  in  improving  career  maturity. 
The  change  score  results  shov/  that  field-dependent  cognitive  style  subjects 
gained  the  most  from  SIGI,  while  field-independent  control  subjects  actu- 
ally lost  some  CMI  performance  during  the  experimental  period.    The  advan- 
tage observed  by  field-dependent  subjects  could  be  understood  in  light  of 
their  lower  initial  CMI  scores.    An  asymptotic  learning  effect  could  be 
operating  whereby  gains  in  CMI  might  be  difficult;  and  occur  in  a  non- 
linear manner  when  initial  scores  are  above  a  certain  level.    This  would 
account  for  the  behavior  of  our  field-independent  subjects  who  had 
initially  higher  levels  of  career  maturity.     These  change  scores  show 
that  cognitive  style  did  not  directly  influence  the  effectiveness  of 
SIGI  for  changing  career  maturity. 

In  summary,  field-independence  and  SIGI  were  significantly  associated 
with  the  final   levels  of  career  maturity;  but  the  final   levels  were  not 
determined  by  cognitive  style — just  associated  with.     In  terms  of  changes 
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FIGURE  2.     Performance  on  CMl  by  All  Four  Groups. 
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in  career  maturity,  SIGI   (the  state  variable)  clearly  determined  improve- 
ment, but  this  improvement  occurred  largely  independent  of  the  mediating 
trait  variable  of  cognitive  style.     The  individual  difference  dimension 
of  cognitive  style  did  not  marl<edly  influence  the  effectiveness  of  SIGI 
in  improving  career  maturity.    A  sex  effect  was  found  with  males  respond- 
ing most  to  the  SIGI  treatment.    This  sex  response  occurred  independently 
of  cognitive  style. 

Practical   Implications  for  Counseling 
and  Further  Research 

Results  obtained  from  the  present  research  suggests  several  implica- 
tions for  the  practice  of  vocational  guidance  and  counseling.  Cognitive 
style  does  not  present  any  direct  influence  upon  the  effectiveness  of  a 
computer-based  decision-making  tool  such  as  SIGI.    Thus,  one  major  dimen- 
sion of  cognitive,  individual  difference  has  been  eliminated  as  a  possible 
determinant  of  students'  potential  for  learning  of  effective  decision- 
making skills  with  access  to  a  system  such  as  SIGI.     The  present  research 
failed  to  firmly  establish  the  cognitive  style  dimension  as  a  limitation 
upon  a  student's  recept i veness  to  a  computer-based  career  guidance  tool. 
This  suggests  that  funds  spent  upon  such  high  technology  counseling  tools 
are  well  spent  and  in  the  general  public  interests. 

It  is  encouraging  that  students  with  the  least  differentiated  modes 
of  cognitive  style  (field-dependence)  gained  the  most  from  the  SIGI 
experience.     These  students  are  a  bit  more  numerous,  having  somewhat  lower 
general  ability  levels,  as  estimated  by  the  results  of  the  Nelson-Denny 
Reading  Test,  and  having  lower  levels  of  career  maturity.     Students  with 
a  more  differentiated  mode  of  cognitive  style  gained  the  least  from  SIGI. 
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These  students  (field-independence)  have. a  higher  level  of  general  and 
analytical  ability  and  they  had  higher  levels  of  career  maturity. 

There  are  some  procedures  that  a  counselor  could  make  use  of  during 
his  or  her  counseling  of  students  that  follow  from  an  understanding  of 
cognitive  style.     Field-dependent  students  will  be  likely  to  learn  the 
most  about  career  decision-making  when  the  counselor  schedules  group 
activities  that  focus  upon  career  related  materjals  within  a  social 
context.     Use  of  any  high  technology  or  computer-based  tools,  such  as 
SIGI,  will  be  most  effective;  particularly  for  the  socially  influenced 
field-dependent  student,  when  used  in  conjunction  with  a  program  of 
group  activities.    This  is  in  agreement  with  the  findings  of  Pyle  (1977) 
and  Sampson  (1978)  which  also  suggested  that  SIGI  would  be  more  effective 
for  many  students,  but  not  necessarily  for  most,  when  used  in  conjunction 
with  group  activities. 

The  counselor  would  probably  get  the  best  results  from  using  teach- 
ing or  guidance  techniques  that  were  in  keeping  with  the  concept  attain- 
ment differences  related  to  cognitive  style.     Field-independent  students 
have  a  decision-making  style  that  favors  sequential  hypothesis  testing. 
Exercises  that  are  structured  to  make  use  of  the  analytical  inclinations 
of  field-independent  persons  and  the  more  situational ly  determined  and 
socially  preferred  interests  of  field-dependent  students,  would  be  well 
received.     In  this  context,  preferences  to  evidence  and  argument  would 
be  comfortable  for  field-independent  students;  where  preferences  to 
meaning  and  value  would  be  comfortable  for  field-dependent  students. 

Conversely,  a  counselor  could  attempt  to  encourage  the  development 
of  the  complementary  skills  in  each  cognitive  type.     For  example,  field- 
independent  students  could  be  encouraged  to  sharpen  their  awareness  of 
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others  as  social  beings  and  field-dependent  students  could  be  encouraged 
to  work  on  their  analytical  skills.     It  would  also  be  of  benefit  to  pro- 
gram situations  that  would  reqard  field-dependent  students  for  critical 
judgement  and  decision-making.     Likewise,  field-independent  students 
could  be  reinforced  for  activities  that  would  reward  a  more  global  and 
less  articulated  mode  of  cognition. 

This  last  suggestion  runs  at  odds  with  many  of  the  prevailing  expec- 
tations  about  an  individual's  behavior.    The  counselor  should  work  hard, 
as  should  educators  in  general,  to  design  learning  environments  that 
would  allow  the  analytical  and  more  differentiated  cognitive  skills  of 
field-dependent  students  to  emerge.     The  information  processing  skills 
of  field-dependent  students  need  to  be  developed;  if  many  of  them  are 
not  to  be  kept  out  of  occupations  whose  day-to-day  activities  fit  their 
style. 

The  proclivity  of  field-independent  students  toward  more  intrinsic 
(individualized)  modes  of  reinforcement  should  be  recognized,  as  should 
the  inclination  of  field-dependent  students  toward  m.ore  extrinsic  (social) 
modes  of  reinforcement.    The  greater  cognitive  complexity  of  field- 
independent  students  should  be  attended  to  and  the  counselor  could  in- 
corporate the,  sometimes,  idiosyncratic  responses  of  the  more  field- 
independent  students  into  the  ongoing  social  milieu  of  the  classroom. 
Also,  the  greater  sensitivity  and  reaction  to  criticism  of  field-dependent 
students  should  be  monitored. 

Suggestions  for  Further  Research 

The  present  research  investigated  thp  influence  that  cognitive  style 
had  upon  the  effectiveness  of  a  System  of  Interactive  Guidance  and  Information. 
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From  the  results  produced  by  this  research,  several  avenues  for  future 
investigations  follow. 

Because  SIGI   is  an  activity  that  trains  users  in  active  decision- 
making skills,  an  instrument  other  than  the  CMI  should  be  used  as  the 
dependent  variable  in  future  research.     The  CMI   is  an  instrument  that 
measures  the  strength  of  a  structure  of  attitudes  and  is  not  fully 
sensitive  to  the  measurement  of  behaviors  developed  by  SIGI.    The  appro- 
priate instrument  to  be  used  for  measurement  of  the  effectiveness  of  SIGI 
would  be  the  Simulated  Occupation  Choice  game  (SOC)  currently  under  de- 
velopment by  the  Educational  Testing  Service.    The  SOC  returns  valid 
results  on  a  domain  of  behaviors  isomorphic  to  the  structure  of  SIGI. 
Use  of  the  SOC  could  possibly  return  different  results  for  research 
conducted  upon  the  relation  between  cognitive  style  and  effectiveness 
of  SIGI.    This  is  because  the  CMI,  being  an  attitude  scale,  measures 
very  different  material  than  that  influenced  by  SIGI,  a  decision-making 
training  tool . 

Additional   investigation  could  be  conducted  with  other  interests 
inventories  (SVIB,  SCI  I)  administered  to  the  student  at  the  completion 
of  SIGI.    This  would  provide  additional   information  about  the  vocational 
interests  of  field- independent  and  field-dependent  subjects.  Another 
area  that  could  be  clarified  by  additional  research  is  academic  achieve- 
ment.   The  relation  between  academic  achievement  and  cognitive  style 
requires  further  investigation.     Of  particular  interest  is  the  performance 
in  different  subject  matters  earned  by  field-independent  and  field- 
dependent  subjects. 

Further  investigations  on  cognitive  style  and  sex  differences  are 
also  v^arranted.     Since  the  traditional  role  of  women  in  our  society  is 
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changing  vocationally.    This  may  lend  itself  to  a  nore  fruitful,  mean- 
ingful, and  practical  research  undertaking. 
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